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(54) LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PURPOSE: To provide an LCD of novel constitution which has 
a high light scattering characteristic, low driving voltage, bright 
and high contrast ratio and excellent gradation characteristic, 
does not invert display in spite of gradation display and is 
extremely wide in visual field angle. 

CONSTITUTION: This liquid crystal display element consists of 
substrates 11,12 with electrode arranged to face each other 
and a liquid crystal layer 20 consisting of a nematic liquid 
crystal compsn. held between these substrates. At least one of 
the substrates of the substrates 11,12 with the electrodes 
arranged to face each other have the regions consisting of 
conductor parts 13a, 14a having the electrode structure 
specified in the width of the widest parts to <50^m by each of 
one pixel and non-conductor parts 13b, 14b specified in the 
width of the widest part to <50jo.m. The conductor parts 13a, 
14a and the non-conductor parts 13b, 14b face each other in at 
least a part of the regions within the pixels for every one pixel 
between both substrate 11,12 disposed opposite to each other; 
in addition, a relation D>S/2 is satisfied when the width of the 
narrowest parts of the non-conductor parts 13b, 14b is defined as 
electrodes of both substrates arranged to face each other as D. 
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♦NOTICES* 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] In the liquid crystal display component which consists of a substrate with an electrode by which 
opposite arrangement was carried out, and a liquid crystal layer which consists of a pneumatic liquid crystal 
constituent pinched between this substrate One [ at least ] substrate of said substrate with an electrode by 
which opposite arrangement was carried out Electrode structure It is the width of face of the largest part for 
every pixel. 50 mum Width of face of the conductor section made into the following, and the largest part 50 
mum Come to have the field which consists of the non-conductor section made into the following, and it 
sets among said both substrates by which opposite arrangement was carried out. At least When said 
conductor section and said non-conductor section have countered in some fields in a pixel for every pixel, 
and width of face of the narrowest part of said non-conductor section is set to S and the electrode spacing of 
said both substrates by which opposite arrangement was carried out is set to D, The liquid crystal display 
component characterized by filling the relation between D>=S/2. 

[Claim 2] In a liquid crystal display component according to claim 1 , the direction of a tilt at the time of 
impressing electric field said liquid crystal layer Liquid crystal display component characterized by 
consisting of a liquid crystal constituent which has the molecular arrangement which can be taken more than 
a 2-way. 

[Claim 3] In a liquid crystal display component according to claim 1, it sets among said both substrates by 
which opposite arrangement was carried out. Slanting electric field to the direction of a perpendicular 
normal between both this substrate It is in 1 pixel. It is formed more than a 2-way. The liquid crystal 
molecule which forms said liquid crystal layer is the degree of freedom of a tilt rise or the tilt down direction 
in nothing and an electrical-potential-difference impression condition about a spray array at electrical- 
potential-difference the condition of not impressing. Liquid crystal display component characterized by 
being the molecular arrangement which can be taken more than a 2-way. 

[Claim 4] In the liquid crystal display component of claim 1 thru/or claim 3 given in any 1 term one [ said / 
by which opposite arrangement was carried out / at least ] substrate with an electrode The width of face of 
said largest part 30 mum It is the following. Said pneumatic liquid crystal constituent It has the means which 
carries out induction of the tilt orientation made to arrange in the direction of liquid crystal molecule major- 
axis - on said substrate front face. The crossed axes angle of the direction of liquid crystal molecular 
arrangement on two substrates is set to theta (0 " <= theta<=90 degrees). Above psi is **theta (here, when 
the twist direction is left-handed rotation and it is + and right-handed rotation, it considers as -.) in the 
condition of setting to psi the eel twist angle it is decided that carries out the uniform twist array of the 
liquid crystal, and not impressing electric field to said liquid crystal layer with the pre tilt angle on a two 
substrates front face. The liquid crystal display component characterized by solving and for the twist angle 
omega of liquid crystal being **theta+l 80" or ** theta-1 80 and the liquid crystal twist angle omega being 
**theta (above, double sign same order) when Above psi is ** (theta-1 80 "). 

[Claim 5] In the liquid crystal display component of claim 1 thru/or claim 4 given in any 1 term said both 
substrates by which opposite arrangement was carried out When the cross-section configuration in the 
direction of a component normal of said both substrates electrode is seen, the width of face which has the 
conductor section only in a bottom substrate RE, FE and both substrates the width of face which is the 
conductor section about the width of face which has the conductor section only in an upper substrate And 
EE, When both substrates set to SS width of face which is the non-conductor section and RE and FE at least 
are electrically connected with one for every pixel in somewhere whose each is a pixel, [ whether it is the 
electrode structure used as RE-SS-FE-SS-RE-SS-FE-SS and — , and the cross-section configuration by 
which RE and FE are arranged by turns in order on both sides of SS, and ] [ whether it is the electrode 
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structure used as RE-EE-FE-EE-RE-EE-FE-EE and and the cross-section configuration by which RE and 
FE are arranged by turns in order on both sides of EE, and ] It is the electrode structure used as RE-FE-RE- 
FE-RE-FE-RE-FE and and the cross-section configuration by which RE and FE are arranged by turns in 
order. Or said pneumatic liquid crystal constituent It has the means which carries out induction of the tilt 
orientation which makes an one direction arrange a liquid crystal molecule major axis on said substrate front 
face. The crossed axes angle of the direction of liquid crystal molecular arrangement on two substrates is 
theta (0 " <= theta<=90 degrees), in the condition of the eel twist angle it is decided in the tilt orientation on 
a two substrates front face that carries out the uniform twist array of the liquid crystal constituent being the 
liquid crystal display component which is psi, and not impressing electric field to a liquid crystal constituent 
Above psi is ** theta (when the twist direction is left-handed rotation here and it is + and right-handed 
rotation, it considers as -.). The liquid crystal display component characterized by solving and for the twist 
angle omega of liquid crystal being **theta+180 ** or **theta-180 **, and the twist angle omega of liquid 
crystal being **theta (above double sign same order) when Above psi is ** (theta-180 **). 
[Claim 6] In the liquid crystal display component of claim 1 thru/or claim 5 given in any 1 term When said 
liquid crystal constituent consists of liquid crystal which has a forward or negative dielectric constant 
anisotropy and impresses electric field, it can be taken. The direction of a tilt more than a 2-way In the case 
of the liquid crystal which has said forward dielectric constant anisotropy, are the tilt rise direction, in the 
case of the liquid crystal which has said negative dielectric constant anisotropy, are the tilt down direction, 
and the liquid crystal molecular arrangement in said both substrates Difference of the pre tilt angle of liquid 
crystal The liquid crystal molecular arrangement and the pre tilt angle alpha 0 which are made into 0.5 
degrees or less The liquid crystal molecular arrangement or the pre tilt angle alpha 0 which consists of 
perpendicular orientation which is both 90 degrees It is 45 degrees or more both less than 90 degrees. And 
the difference of the pre tilt angle of a vertical substrate It is 0.5 degrees or less and is said pre tilt angle 
alpha 0. Liquid crystal display component characterized by being any one liquid crystal molecular 
arrangement which the direction to acquire becomes from the orientation of the shape of a bend which is the 
same direction by the upper and lower sides. 

[Claim 7] The liquid crystal display component characterized by the electrode structure in every pixel 
serving as the stripe-like configuration where said both substrates consist of the conductor section and the 
non-conductor section at least by the part which is each pixel, in the liquid crystal display component of 
claim 1 thru/or claim 6 given in any 1 term. 

[Claim 8] The liquid crystal display component characterized by making the particle which has a diameter 
shorter than an electrode spacing D in said both substrates gap mix in the liquid crystal display component 
of claim 1 thru/or claim 7 given in any 1 term, or coming to prepare a projection shorter than an electrode 
spacing D at least in one side of said both substrates. 

[Claim 9] In the liquid crystal display component of claim 1 thru/or claim 8 given in any 1 term, a 
translucency protective coat is formed on said electrode, and the refractive index of this translucency 
protective coat is a refractive index of said electrode material. 0.9-1 .1 Liquid crystal display component 
characterized by being twice. 

[Claim 10] A liquid crystal display component, the means which carries out incidence of the parallel light to 
this liquid crystal display component, and a means to control said parallel light by which incidence was 
carried out by said liquid crystal display component, It is the liquid crystal display which is a projection 
mold liquid crystal display which consists of a means using the optical system which projects the light of 
some directions among the travelling directions of said controlled light, and is characterized by said liquid 
crystal display component being a liquid crystal display component of claim 1 thru/or claim 9 given in any 1 
term. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal display using a new liquid crystal display 

component and new it. 

[0002] 

[Description of the Prior Art] In recent years, the liquid crystal display component (the following, LCD, and 
abbreviated name) is widely used for a word processor, a personal computer, the projection mold TV, small 
TV, etc. Such LCD displays by controlling change of the light and darkness of light. As the control 
approach of such a light, a color is added to the approach by the combination of the polarization 
effectiveness of a liquid crystal molecule, and a polarizer, the approach according to dispersion and 
transparency of light using the phase transition of liquid crystal, and liquid crystal, and there is a method of 
using shade change of the color produced by controlling the light absorbed amount of a color etc. 
[0003] LCD using the approach which combined the polarization effectiveness and a polarizer is the 
Twisted Nematic (TN) mold LCD with the molecular arrangement twisted 90 degrees, for example, and can 
control polarization by thin liquid crystal thickness and the low battery theoretically. For this reason, the TN 
mold LCD shows a high contrast ratio property with a rapid-response rate and a low power. This TN mold 
LCD is applied to the liquid crystal TV of a flill color display etc. by the passive-matrix drive combining the 
active-matrix drive and color filter which possess a switching element for every pixel on a clock, a 
calculator, etc. again. However, since a principle top polarizing plate is used for LCD which combined these 
polarization effectiveness and a polarizer, the amount of transmitted lights of LCD becomes remarkably 
low. That is, it is even if few. In order to use one polarizing plate, the amount of transmitted lights becomes 
at least 50% or less. Moreover, since a foreground color and a contrast ratio change with the include angle 
and bearings seen by the bearing nature of liquid crystal molecular arrangement a lot, it has a viewing-angle 
dependency. In addition to this viewing-angle dependency, for the reasons nil why the permeability shown 
by the ratio of the amount of transmitted lights to the amount of incident light is low etc., by the time the TN 
mold LCD exceeds completely the display engine performance of a cold cathode-ray tube (CRT), the actual 
condition will not have resulted. 

[0004] On the other hand, LCD using the phase transition of liquid crystal and LCD which controlled the 
light absorbed amount of a color are LCD using the White Taylor mold GH liquid crystal which comes to 
add a color in PC mold liquid crystal which produces the phase transition to the nematic phase which has the 
molecular arrangement of HOMEOTORO pick structure from a cholesteric phase with the molecular 
arrangement of for example, helical structure in electric-field impression, and this liquid crystal molecule 
etc. Since such LCD does not use a principle top polarizing plate, permeability does not become low. 
Moreover, since a large check-by-looking angle is shown, it is applied to Jidosha Kiki, a projection mold 
drop, etc. 

[0005] However, unless such LCD does not make liquid crystal thickness comparatively thick, or it is 
sufficient in slight strength and carries out helical reinforcement of a liquid crystal molecule, dispersion of 
sufficient light is not acquired. This is because various liquid crystal molecular arrangement therefore 
requires dispersion of light. That is, in order to fully scatter light, in the case of a cholesteric phase with the 
molecular arrangement of for example, helical structure, the need of having a helical shaft in all bearings 
arises to the direction of incident light. Thus, in order to give the helical shaft of much bearings, liquid 
crystal thickness must be thickened. For this reason, such LCD required high driver voltage, and had the 
problem that a speed of response was very slow, and the application to a display device with many amounts 
of displays (pixel number) was difficult. Moreover, the gradation display was also difficult in order that 
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permeability might change rapidly with the increment in applied voltage. Furthermore, since the molecular 
arrangement of liquid crystal differs remarkably in the state of a light-scattering condition and light 
transmission, when performing phase tautomerization-ization of light scattering and a light transmission 
condition by electric-field control, a hysteresis will arise in the electro-optics property. Although various 
views are one of the causes which this hysteresis produces and it does not clarify, it is known that it will be 
easy to generate when the molecular arrangement of liquid crystal differs remarkably, or when the liquid 
crystal molecule forms the light-scattering condition (condition that the molecular arrangement of liquid 
crystal serves as the aggregate of a detailed domain), in the condition that electric field are not impressed. 
Thus, when the hysteresis was in the impression electric-field-transmission property, that a multiplexer drive 
becomes difficult etc. had a problem practical. 

[0006] LCD using a means (generally it is called the DS effectiveness) to acquire light scattering, or a 
means to acquire light scattering by the thermooptic effect is proposed by impressing the high voltage to 
other LCD using the phase transition of liquid crystal by low frequency using Nn liquid crystal which 
dissolved conductive matter, such as an organic electrolyte. However, there is an above-mentioned problem 
also in this case. 

[0007] Furthermore, as shown in drawing 36 (a), many capsules are formed in a substrate 1 and the polymer 
3 pinched among two, and as shown in the capsule-like structure which enclosed liquid crystal 4 into this, 
and drawing 36 (b), the macromolecule distributed process input output equipment LCD which raises light- 
scattering nature using the fibrous polymer structure where liquid crystal 6 was distributed, between the 
fibrous polymers 5 is proposed. However, such macromolecule distributed process input output equipment 
LCD has constraint in the configuration of the polymer, or the mixing ratio of a polymer and a liquid crystal 
layer from on a process and a principle. Moreover, since the partial pressure of the electrical potential 
difference impressed from the outside is carried out to a polymer and liquid crystal, a part of applied voltage 
is impressed to liquid crystal. For this reason, when it is going to satisfy the drive property that driver 
voltage low enough, a high speed of response, etc. are required, the present condition is being unable to 
obtain sufficient light-scattering nature. Moreover, also in these methods, since the molecular arrangement 
of liquid crystal differs remarkably in the state of a light-scattering condition and light transmission, as 
mentioned above, a hysteresis will arise in an electro-optics property. On the other hand, although it is 
possible to control liquid crystal molecular arrangement in a light-scattering condition to some extent (for 
example, for the hydrophobic matter to be mixed to a polymer in order to control the liquid crystal 
molecular arrangement in a capsule inside), and to also make said hysteresis mitigate, this will weaken light 
scattering to coincidence and is not practical. Thus, also in macromolecule distributed process input output 
equipment LCD, there was the same problem as other LCD using the phase transition of liquid crystal. 
[0008] Orientation processing is performed for every detailed field so that a liquid crystal molecule may be 
made to arrange [ in / as technique over which light is scattered / the front face of two substrates with an 
electrode ] in the various directions, and also making the gap which these were made to counter as an inside 
pinch liquid crystal is considered. However, it does not become a means by which changing the orientation 
processing direction (for example, the direction of rubbing) for every detailed field solves the problem of the 
above-mentioned hysteresis difficult in practice. 
[0009] 

[Problem(s) to be Solved by the Invention] As mentioned above, the conventional LCD has low 
permeability, and has a narrow viewing-angle dependency, or required high driver voltage, and had the 
problem that a speed of response was also slow. This invention was made in order to cope with such a 
technical problem, its light-scattering property is high, and its driver voltage is low, and it is [ it is bright, 
and a contrast ratio is high, and ] excellent in gradation nature, and even if it indicates by gradation, it aims 
at a display not being reversed and offering LCD of the very large new configuration of an angle of 
visibility. 
[0010] 

[Means for Solving the Problem] as a means by which LCD of this invention scatters light - media other 
than liquid crystal - not needing - in addition - and in the state of a light transmission condition and light 
scattering, the molecular arrangement of liquid crystal does not differ remarkably, but considers as the 
configuration which can acquire a good light-scattering condition. Furthermore, it is also the configuration 
that it cannot be based on a complicated production process, but LCD can be manufactured. 
[001 1] LCD of this invention consists of a substrate with an electrode by which opposite arrangement was 
carried out, and a liquid crystal layer which consists of a pneumatic liquid crystal constituent pinched 
between this substrate. One [ at least ] substrate of the substrate with an electrode by which opposite 
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arrangement was carried out Electrode structure It is the width of face of the largest part for every pixel. 50 
mum Width of face of the conductor section made into the following, and the largest part 50 mum In 
between both the substrates by which opposite arrangement was carried out by coming to have the field 
which consists of the non-conductor section made into the following At least When the conductor section 
and the non-conductor section have countered in some fields in a pixel for every pixel, and width of face of 
the narrowest part of the non-conductor section is set to S and the electrode spacing of both the substrates by 
which opposite arrangement was carried out is set to D, it is D>=S/2. It is characterized by filling relation. 
[0012] In this LCD, the direction of a tilt at the time of impressing electric field a liquid crystal layer It is 
characterized by consisting of a liquid crystal constituent which has the molecular arrangement which can 
be taken more than a 2-way. Moreover, slanting electric field to the direction of a perpendicular normal 
between both this substrate among both the substrates by which opposite arrangement was carried out It is in 
1 pixel. The liquid crystal molecule which is formed more than a 2-way and forms a liquid crystal layer is 
the degree of freedom of a tilt rise or the tilt down direction in nothing and an electrical-potential-difference 
impression condition about a spray array at electrical-potential-difference the condition of not impressing. It 
is characterized by being the molecular arrangement which can be taken more than a 2-way. 
[0013] Concretely one [ at least ] substrate with an electrode with which opposite arrangement of this 
invention was carried out The width of face of the largest part 30 mum It is the following. A pneumatic 
liquid crystal constituent It has the means which carries out induction of the tilt orientation made to arrange 
in the direction of liquid crystal molecule major-axis - on a substrate front face. The crossed axes angle of 
the direction of liquid crystal molecular arrangement on two substrates is set to theta (0 " <= theta<=90 
degrees), psi is ** theta (here, when the twist direction is left-handed rotation and it is + and right-handed 
rotation, it considers as -.) in the condition of setting to psi the eel twist angle it is decided that carries out 
the uniform twist array of the liquid crystal, and not impressing electric field to a liquid crystal layer with 
the pre tilt angle on a two substrates front face. It solves and the twist angle omega of liquid crystal is 
**theta+180" or ** theta-1 80 ", and when psi is ** (theta-180 "), it is characterized by the liquid crystal 
twist angle omega being ** theta (above, double sign same order). 

[0014] Moreover, both the substrates by which opposite arrangement was carried out as other examples of 
this invention When the cross-section configuration in the direction of a component normal of both the 
substrates electrode is seen, the width of face which has the conductor section only in a bottom substrate RE, 
FE and both substrates the width of face which is the conductor section about the width of face which has 
the conductor section only in an upper substrate And EE, When both substrates set to SS width of face 
which is the non-conductor section and RE and FE at least are electrically connected with one for every 
pixel in somewhere whose each is a pixel, [ whether it is the electrode structure used as RE-SS-FE-SS-RE- 
SS-FE-SS and — , and the cross-section configuration by which RE and FE are arranged by turns in order on 
both sides of SS, and ] [ whether it is the electrode structure used as RE-EE-FE-EE-RE-EE-FE-EE and — , 
and the cross-section configuration by which RE and FE are arranged by turns in order on both sides of EE, 
and ] It is the electrode structure used as RE-FE-RE-FE-RE-FE-RE-FE and — , and the cross-section 
configuration by which RE and FE are arranged by turns in order. Or a pneumatic liquid crystal constituent 
It has the means which carries out induction of the tilt orientation which makes an one direction arrange a 
liquid crystal molecule major axis on a substrate front face. The crossed axes angle of the direction of liquid 
crystal molecular arrangement on two substrates is theta (0 " <= theta<=90 degrees), psi is **theta (when the 
twist direction is left-handed rotation here and it is + and right-handed rotation, it considers as -.) in the 
condition of the eel twist angle it is decided in the tilt orientation on a two substrates front face that carries 
out the uniform twist array of the liquid crystal constituent being the liquid crystal display component which 
is psi, and not impressing electric field to a liquid crystal constituent. It solves and the twist angle omega of 
liquid crystal is **theta+180 ** or **theta-180 **, and when psi is ** (theta-180 **), it is characterized by 
the twist angle omega of liquid crystal being **theta (above double sign same order). 
[0015] As the liquid crystal constituent concerning this invention, and liquid crystal molecular arrangement 
When a liquid crystal constituent consists of liquid crystal which has a forward or negative dielectric 
constant anisotropy and impresses electric field, it can be taken. The direction of a tilt more than a 2-way In 
the case of the liquid crystal which has a forward dielectric constant anisotropy, are the tilt rise direction, in 
the case of the liquid crystal which has a negative dielectric constant anisotropy, are the tilt down direction, 
and the liquid crystal molecular arrangement in both substrates Difference of the pre tilt angle of liquid 
crystal The liquid crystal molecular arrangement and the pre tilt angle alpha 0 which are made into 0.5 
degrees or less The liquid crystal molecular arrangement or the pre tilt angle alpha 0 which consists of 
perpendicular orientation which is both 90 degrees It is 45 degrees or more both less than 90 degrees. And 
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the difference of the pre tilt angle of a vertical substrate It is 0.5 degrees or less and is said pre tilt angle 
alpha 0. It is characterized by being any one liquid crystal molecular arrangement which the direction to 
acquire becomes from the orientation of the shape of a bend which is the same direction by the upper and 
lower sides. 

[0016] It is characterized by the electrode structure concerning this invention and the electrode structure in 
every pixel serving as the stripe-like configuration where both substrates consist of the conductor section 
and the non-conductor section at least by the part which is each pixel. Furthermore, said one [ at least ] 
substrate with an electrode It is desirable to have a switching element for every pixel. 
[001 7] LCD of this invention makes the particle which has a diameter shorter than an electrode spacing D 
mix in both the substrates gap, or is characterized by coming to prepare a projection shorter than an 
electrode spacing D at least in one side of said both substrates. Furthermore, a translucency protective coat 
is formed on an electrode and the refractive index of this translucency protective coat is a refractive index of 
an electrode material. 0.9-1 .1 It is characterized by being twice. 

[001 8] The liquid crystal display of this invention is a projection mold liquid crystal display which consists 
of a means using the optical system which projects the light of some directions among the means which 
carries out incidence of the parallel light to LCD, a means to control by LCD this parallel light by which 
incidence was carried out, and the travelling direction of the controlled light, and is characterized by using 
LCD of above-mentioned this invention as LCD. 

[0019] furthermore, LCD of this invention two or more — using — respectively — alike — red — blue and 
green — at least — either or it carries out incidence of the parallel light containing one color by which the 
spectrum was carried out — or — By providing the color filter of two or more colors in one LCD, it is 
desirable to carry out color display. 
[0020] 

[Function] LCD of this invention controls light by the new liquid crystal cell configuration. Hereafter, the 
principle which controls light in this invention is explained. LCD of this invention considers as uniform 
molecular arrangement effectually in each pixel — a light transmission condition — realizing — moreover — 
It has two or more sorts of directions of electric field, and a light-scattering condition is realized by 
acquiring the dioptric lens effectiveness and the diffraction-grating effectiveness. Here, the dioptric lens 
effectiveness means the effectiveness of making the light which carried out incidence refracted, when a 
liquid crystal molecule changes an inclination in the direction of liquid crystal thickness continuously and 
the refractive index of a liquid crystal layer changes continuously. Moreover, the diffraction-grating 
effectiveness is the extraordinary index ne of a liquid crystal molecule. Tsunemitsu refractive index no By 
appearing by turns regularly in a liquid crystal flat surface, a diffraction grating is formed in a liquid crystal 
layer, and the effectiveness that parallel light is scattered about as a result is said. It is obtained by forming 
Wall (wall)-like molecular arrangement in the boundary section of light scattering by such dioptric lens 
effectiveness or the diffraction-grating effectiveness, and two or more sorts of directions of electric field. 
[0021] An example of the molecular arrangement structure in 1 pixel of LCD of this invention is shown in 
drawing 1 (b). the molecular arrangement by which the molecular arrangement structure shown in this 
drawing 1 (b) added the twist to a spray array and it — it is — in addition — and the liquid crystal molecule 
pre tilt angle in a vertical substrate front face is characterized by the almost equal thing by the upper and 
lower sides. Moreover, the molecular arrangement structure at the time of impressing an electrical potential 
difference is shown, that is, a top, the electrodes 13 and 14 which form two or more stripes in a pixel unit in 
the bottom substrates 1 1 and 12, respectively are arranged, and the current carrying parts 13a and 14a and 
the non-current carrying parts 13b and 14b of each electrode are made into regular intervals — it carries out 
[ 1 / / 2 pitch ** ], and is made to counter The direction of orientation of the bottom orientation film 15 and 
1 6 is made into the same direction a top, and the liquid crystal molecule M of the liquid crystal layer 20 is 
considered as the spray array. 

[0022] If an electrical potential difference is impressed to the vertical electrodes 13 and 14, the longitudinal 
direction electric field e will occur. As [ illustrate / depending on the method of impression of electric field / 
in such molecular arrangement / the direction of a tilt of the molecule ] It becomes a 2-way. This requires 
the liquid crystal molecular arrangement in the condition of not impressing an electrical potential difference 
for having a symmetrical form an upper half and in the lower half of a liquid crystal layer, getting it blocked 
— the direction of a tilt of a liquid crystal molecule two or more degrees of freedom — **** — it is because it 
is. Therefore, the boundary section (inside DL of drawing) of the direction of a tilt of a molecule can be 
made to generate Wall Rhine (for "Wall" to be called in this invention, in order to distinguish from the 
disclination in the strong general semantics of the memory nature which is generated at the time of electric- 
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field impression and to generate.), and the function to scatter incident light can be obtained so that it may 
illustrate, if an electrical potential difference is impressed. Thus, the direction of a tilt of a liquid crystal 
molecule The effectiveness same also as a perfect perpendicular array that a pre tilt angle [ in / for liquid 
crystal molecular arrangement / a vertical substrate ] is 90 degrees can be acquired using the pneumatic 
liquid crystal constituent which has a negative dielectric constant anisotropy for giving two or more degrees 
of freedom as other, for example, liquid crystal, constituents [ structure / molecular arrangement ] of 
drawing 1 (b). In this case, the degree of freedom of the tilt down direction of a liquid crystal molecule It 
becomes two or more. 

[0023] Anyway, in this way, in the condition of not impressing the electrical potential difference, a liquid 
crystal molecule is uniform molecular arrangement effectually, and the degree of freedom of the tilt rise 
direction of a liquid crystal molecule or the tilt down direction Slanting electric field conflict for every 
detailed field to the liquid crystal molecular arrangement which is two or more. If it is the electrode it was 
considered that it was impressed more than a 2-way, the outstanding display engine performance which 
solved the problem mentioned above can be obtained. 

[0024] In order to realize slanting electric field effectively here, when it sets width of face of the narrowest 
part of the non-conductor section to S and the electrode spacing of both the substrates by which opposite 
arrangement was carried out is set to D, it is D>=S/2. It becomes a requirement that relation is filled. 
Hereafter, drawing 2 explains the reason. Drawing 2 is one sectional view of electrode structure used for this 
invention. In drawing 2 , the weakest electric field are Es and this field strength determines the strength of 
slanting electric field. And the array of the liquid crystal molecule which affects the dioptric lens 
effectiveness and the diffraction-grating effectiveness with the magnitude of this slanting field strength is 
controlled. The field strength of Es is Ev as a result of an experiment. (2)1/2/2 It turned out that optical 
control can be carried out effectively at the following. Therefore, Es>= For (2) 1/2 / 2 Ev serving as a 
requirement, and realizing this, it is D>=S/2. It becomes. If D and S are set up in this range, the liquid 
crystal molecule in the field of S is also controlled by electric field in need 10 minutes, and can control the 
direction of a tilt, and array bearing. 

[0025] This invention heightens the light-scattering effectiveness by the existence of applied voltage with a 
horizontal electric-field component using the sense of a liquid crystal molecule changing, when not carrying 
out the uniform twist array of the liquid crystal. For this reason, the conductor section and the non-conductor 
section are formed in the minute field of an electrode, while carries out phase opposite and the amount of 
[ of the conductor section of an electrode and the electrode of another side ] non-conductor is made to meet 
on both sides of a liquid crystal layer between substrates. 

[0026] As a premise explaining an operation of this invention, a pre tilt angle, a uniform twist array, and a 
non-uniform twist array are described. The molecule of a pneumatic liquid crystal is making the shape of a 
long and slender rod. If a liquid crystal molecule touches the orientation film which carried out rubbing on 
the substrate, the major axis of the cylindrical molecule will carry out orientation in the fixed direction with 
the property of an orientation film front face. For example, along the direction where the orientation film 
carried out rubbing of the case of the polyimide orientation film etc., a liquid crystal molecule major axis is 
located in a line, and orientation is carried out. Moreover, in the case of the polystyrene orientation film etc., 
in the direction of a film flat surface, a liquid crystal molecule major axis is located in a line in the direction 
of rubbing in the right-angled direction. Moreover, there is the approach of vapor-depositing the orientation 
film to a substrate as the approach of another orientation processing. If oxidation silicon is vapor-deposited 
from across at 85 degrees of incident angles to a substrate side, the major axis of a liquid crystal molecule 
will be suitable in the direction of the source of vacuum evaporationo. 

[0027] However, in practice, in these orientation processings, orientation of the liquid crystal molecule M is 
not carried out in parallel with the orientation film surface S, but it is [ as opposed to / like drawing 3 (a) / 
the orientation film surface S i.e., a substrate side, ] a certain predetermined include angle alpha 0 by tilt 
orientation. Orientation is risen and carried out. This include angle alpha 0 It is abbreviation with the 
polyimide orientation film. It is 1-15 degrees. Angle alpha 0 with the major axis LA of the liquid crystal 
molecule which touches a substrate side on this substrate side to make It is called a pre tilt angle. If the edge 
which approaches a leading part L and substrate side in the edge which rose from the substrate of the liquid 
crystal molecule major axis LA is used as the trailing part T at this time as shown in drawing 3 (a), suppose 
that the arranged liquid crystal molecule M is expressed with the arrow head R from T to the direction of L 
on an orientation film flat surface like drawing 3 (b) on explanation. 

[0028] the case where orientation processing is carried out so that the molecular arrangement of the rear 
substrate 12, i.e., a bottom substrate, may be set to R (arrow head of a broken line) in the example of 
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drawing 4 (a), as the molecular arrangement of the front substrate 11, i.e., an upper substrate, is set to F 
(arrow head of a continuous line) — it is -- each array — a substrate flat-surface top — hard flow — namely, — 
It is suitable in the direction different 180 degrees. In this configuration, if a dielectric constant anisotropy in 
which a liquid crystal molecule does not have a twist is filled up with a forward pneumatic liquid crystal (for 
example, chiral agent un-mixing), it will arrange at a fixed and uniform include angle like drawing 4 (b) 
covering the thickness overall length of the liquid crystal layer 20, liquid crystal covering [ M ] it over the 
bottom substrate 1 2 from the upper substrate 1 1 . Generally, such molecular arrangement is called uniform 
array and it is the fundamental configuration of the conventional LCD. If impressed to a liquid crystal layer, 
the electrical potential difference, i.e., the driver voltage, more than threshold voltage, in LCD of this 
configuration, the liquid crystal molecule M will arrange uniformly in the almost perpendicular direction to 
a substrate according to the direction to which the liquid crystal molecule near both the substrates front face 
inclines like drawing 5 . 

[0029] angle theta (<=90 degree) Drawing 6 is drawing supposing the case in the condition of having 
twisted, about the bottom substrate 12 on the basis of the condition of drawing 4 (a) to the upper substrate 
1 1 . What is necessary is for liquid crystal to take the array to which only angle psi was twisted in the 
counterclockwise direction (hand of cut of the drawing Nakaya mark) among both substrates, and just to 
select a liquid crystal ingredient so that only angle psi may be twisted to realize this in order for the 
molecular arrangement at this time to maintain a uniform array. Thus, the obtained molecular arrangement 
can be called the twisted uniform array, and calls this angle psi the twist angle of a uniform array in this 
case. ST-LCD which is incidentally the conventional technique is carrying out the twisted uniform array 
which made this psi 90 degrees - 270 

[0030] Drawing 7 is psi. The relation of the permeability of LCD to the applied voltage in ST-LCD which is 
1 80 degrees is shown. ST-LCD will change permeability from this drawing steeply above a certain electrical 
potential difference Vth, i.e., threshold voltage. From this, it is thought that LCD of ST mold is making the 
molecular arrangement near electrical-potential-difference the condition of not impressing, under the applied 
voltage below threshold voltage, and the twist angle of liquid crystal is 90 degrees or more like this ST- 
LCD. When defining the molecular arrangement of LCD 270 degrees or less, it will define by the bottom of 
the applied-voltage condition below this threshold voltage (at the time of no impressing). Moreover, in such 
a permeability-applied-voltage property (curve of drawing 7 ), the difference of the applied-voltage value 
which generally becomes 90% of permeability and 10% about the steepness of the property is expressed 
with the value gamma broken by the value of the applied voltage of 90% of permeability. In LCD of this 
configuration, if the electrical potential difference more than threshold voltage is impressed to a liquid 
crystal layer like the case of a uniform array without the twist mentioned above (at the time of electrical- 
potential-difference impression), as the liquid crystal molecule M twisted the array of drawing 5 according 
to the direction to which the liquid crystal molecule near both the substrates front face inclines, it will 
arrange in the almost perpendicular direction to a substrate. 

[003 1 ] drawing 6 shows — as — the twist angle psi of a uniform array — trailing part TF of the liquid crystal 
molecule of the orientation F of an upper substrate criteria — carrying out — leading part LR of the liquid 
crystal molecule of the orientation R of a bottom substrate up to — the include angle is expressed, psi is 
[ +theta and ] -theta about right-handed rotation like drawing 8 in left-handed rotation like drawing 6 . It can 
be defined as two kinds. 

[0032] On the other hand, the array of a liquid crystal molecule like drawing 9 (b) is also possible. Such an 
array can be attained if the pneumatic liquid crystal constituent which does not produce a twist is maintained 
under the configuration of drawing 9 (a) like the array of drawing 4 (b) mentioned above. 
[0033] such molecular arrangement — the molecular arrangement F and R of a vertical substrate — this 
direction - it is — drawing 9 (b) — like — molecular arrangement — the tilt angle of a liquid crystal molecule 
— pre tilt angle alpha 0 of the upper substrate 1 1 from — gradually — an include angle ~ decreasing — middle 
point d / 2 of the liquid crystal thickness d Pre tilt angle alpha 0 of the bottom substrate 12 after becoming 
parallel to a substrate 1 1 It inclines to the reverse include angle until it results. Namely, leading parts LF and 
LR It approaches mutually and they are the trailing parts TF and TR. It separates mutually and arranges. 
Such a non-uniform array is called spray array. 

[0034] Below, it considers acquiring the structure which added the twist like the uniform array mentioned 
above in this spray array, considering considering orientation R of the bottom substrate 12 as a spray array 
as well as the uniform array of drawing 6 to the orientation F of the upper substrate 1 1 , like drawing 10 , 
after only theta has crossed, it is shown in drawing 1 0 — as — trailing part TF of the orientation F of the 
upper substrate 1 1 from ~ trailing part TR of the orientation R of a bottom substrate The liquid crystal 
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molecule must be twisted at the include angle to make, since omega is negative when spray array twist angle 
omegaL becomes (theta-H80 ") and omega is taken in the clockwise direction, since omega is forward when 
omega will be taken in the counterclockwise direction [ of drawing 1 0 ], if this twist angle in a spray array is 
set to omega -- spray array twist angle omegaR -- that supplementary angle — it is (theta-1 80 ") — it 
becomes, moreover -- since omega is forward when spray array twist angle omegaR becomes (- theta-1 80 ") 
and omega is taken in the counterclockwise direction, since omega is negative when considering a 
configuration like drawing 1 1 omega is taken in the clockwise direction » spray array twist angle omegaL — 
the supplementary angle — it is (-theta+180 degrees) » it becomes. 

[0035] Thus, by drawing 10 and the configuration of 1 1 , it is the spray array twist angle omega 
((**theta+l 80 **) ** theta-1 80 **). Either of four kinds of twist conditions can be taken. Also in a spray 
array, a twist array is realizable corresponding to +theta of the twist angle psi at the time of a uniform array, 
and -theta, respectively as mentioned above. 

[0036] Considering the twist angle psi at the time of carrying out a uniform twist array, each omega 
explained by drawing 1 0 and drawing 1 1 is set to psi=+theta and -theta, respectively, and angle theta In the 
range which is 0<=theta<=90 degrees In order to realize the spray array twisted when psi was **theta, the 
twist angle omega means not being materialized, respectively (**theta+180 **), if it is not (**theta-180 **). 
In this case, the range of the value which omega can take serves as omega=|theta**180 **|=90 degree- 270", 
and its twist angle of this corresponds with the practical use solution of conventional ST-LCD. that is, — if it 
is the twisted spray array and considers acquiring a twist angle equal to the twist angle of conventional ST- 
LCD — the twist angle psi of a uniform array ~ **theta — it is — the twist angle omega of liquid crystal — it 
becomes [ or / (**theta-l 80 **) / (**theta+180 **) ]. This configuration serves as the 1st description of 
LCD of this invention. Such a spray array becomes in the direction where the liquid crystal molecules of the 
front face of an upper substrate and each bottom substrate have the reverse direction (the direction of a pre 
tilt) to which the liquid crystal molecule in a vertical substrate front face inclines. Therefore, when it sees in 
the whole liquid crystal layer, the direction of a tilt of the liquid crystal molecule when impressing an 
electrical potential difference is because of depending in the direction of a tilt of an upper substrate or a 
bottom substrate front face. There will be two kinds. For this reason, slanting electric field When impressed 
in the direction of two kinds, a liquid crystal molecule is . A tilt can be carried out in the direction of two 
kinds, and the light-scattering effectiveness which is the effectiveness of this invention can be acquired 
easily. 

[0037] Since the direction of a pre tilt also serves as a vertical substrate with the same direction effectually 
when said uniform array is used on the contrary, it is a molecular arrangement top. Only one kind of 
direction of a tilt can be acquired. For this reason, liquid crystal molecule In order to make a tilt carry out in 
the direction of two kinds, it is necessary to impress very strong slanting electric field, and is not practical. 
In a uniform array, according to an artificer's etc. experimental result, if the electrical potential difference 
beyond 60V is not impressed by the electrode configuration of this example, either, the light-scattering 
effectiveness by Wall is not acquired. 

[0038] Thus, the direction of a tilt of a liquid crystal molecule on liquid crystal molecular arrangement The 
thing used as two kinds is the following besides an above-mentioned spray array. They are two kinds. One is 
the pre tilt angle alpha 0 of a vertical substrate. It is the liquid crystal molecular arrangement of the perfect 
perpendicular orientation which is both 90 degrees. In this case, the ingredient of a negative dielectric 
constant anisotropy is used as a liquid crystal constituent. If an electrical potential difference is impressed to 
the liquid crystal constituent in which this negative dielectric constant anisotropy is shown, the tilt of the 
liquid crystal molecule will be carried out in the direction of electric field, and the direction which intersects 
perpendicularly, therefore, the electrode configuration by this invention — like — if the slanting electric field 
which consist of two directions are impressed — liquid crystal molecule A tilt (tilt down) is carried out to a 
2-way. Namely, pre tilt angle alpha 0 of a vertical substrate Since it means that that it is both 90 degrees 
does not have the direction of the direction of a substrate flat surface in the liquid crystal molecule of a 
vertical substrate front face, there is no constraint in the direction of a tilt. The degree of freedom of the 
direction of a tilt of the liquid crystal molecule in this case is in infinity. 

[0039] Others are the cases of the molecular arrangement (generally it is called a bend array) in which the 
inclination from the perpendicular direction of a liquid crystal molecule has the direction of a pre tilt of the 
same direction with a vertical substrate using the liquid crystal constituent of a negative dielectric constant 
anisotropy. In this case, the direction which carries out a tilt down Two or more kinds arise. That is, a degree 
of freedom There are two or more. 

[0040] However, even if it uses the liquid crystal constituent of a negative dielectric constant anisotropy, 
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when a liquid crystal molecule inclines a little from a perpendicular direction (90 degrees) and it makes a 
uniform tilt array with a vertical substrate, a degree of freedom It is set to 1 and is outside the object of this 
invention. 

[0041] If the molecular arrangement of LCD of such this invention is shown notionally, it will become like 
drawing 12 . The twist direction of this liquid crystal molecule and a twist degree are controllable by the 
class of chiral liquid crystal agent mixed with liquid crystal, and the amount of mixing. As a concrete 
ingredient, it is octyl -2 to a left-handed-rotation chiral agent. - Oxy- -four [ -(2-methylbutyl)- It can mention 
biphenyl (the Merck Limited, Inc. make) one, CB-15 / for example, /. ] -(4 , -n- HEKISHIROKISHI)- It is 4- 
cyano to benzole (Merck Japan make), S-81 1 [ for example, ], and a right-handed -rotation chiral agent. - 4* 
[0042] Drawing 12 (a) to drawing 12 (f) is the surface direction of orientation and the surface pre tilt angle 
alpha 0 of a liquid crystal molecule of the vertical substrates 1 1 and 12. Are the same. And in the condition 
that there is no twist in a liquid crystal molecule, since the effect of the molecular arrangement on [ in case 
electrode configurations differ, respectively ] is shown, as for drawing 1 2 (a) thru/or drawing 12 (c), the 
condition, drawing 12 (d), or drawing 12 (f) at the time of no electrical-potential-difference impressing 
expresses the condition at the time of electrical-potential-difference impression. Here, drawing 12 (a) and 
drawing 12 (d) show the condition that the electrode configuration of a vertical substrate is equal and 
electric field are impressed only in the direction of liquid crystal thickness, location dO of the molecule with 
which a liquid crystal molecule becomes a substrate and parallel it has at the middle point of the liquid 
crystal thickness d, and is shown in drawing 12 (d) — as — electrodes 13 and 14 — power source vO from — 
even if it impresses an electrical potential difference, the location does not change. Drawing 12 (b) formed 
the electrode 14 of the bottom substrate 12 in the left half in drawing, and made the right half the non- 
electrode field, the electrode 13 of another side of the upper substrate 1 1 was formed in drawing Nakamigi 
one half, a left half is what was made into the non-electrode field, and the mutual electrodes 13 and 14 have 
met the non-electrode field. 

[0043] Electrical potential difference vO If it impresses, the electric field which have a horizontal electric- 
field component in a liquid crystal layer for a gap of both electrodes are added, and it is the arrow head ER 
of illustration upward slanting to the right. Since the line of electric force e with a component is generated, 
as shown in drawing 12 (e), Molecule M becomes steep molecular arrangement upward slanting to the right. 

[0044] On the other hand, drawing 12 (c) formed the electrode 14 of the bottom substrate 12 in drawing 
Nakamigi one half, and made the left half the non-electrode field, the electrode 13 of another side of the 
upper substrate 1 1 was formed in the left half in drawing, a right half is what was made into the non- 
electrode field, and the mutual electrodes 13 and 14 have met the non-electrode field. It is an electrical 
potential difference vO like drawing 12 (f). If it impresses, the electric field which have a horizontal electric- 
field component in a liquid crystal layer for a gap of both electrodes are added, and it is the arrow head EL 
of the left riser of illustration. Since the line of electric force e with a component is generated, the sense of 
the liquid crystal molecule M becomes the array of a steep left riser. That is, it depends for the array of the 
liquid crystal molecule at the time of electrical-potential-difference impression on formation of horizontal 
electric field. 

[0045] Then, the upper electrode 1 3 is used as the electrode pattern which has arranged two or more stripe- 
like conductor section 13a at equal intervals through non-conductor section 13b like drawing 1 (a) which 
shows this example. As a pattern which has arranged two or more stripe-like conductor section 14a for the 
bottom electrode 14 at equal intervals through non-conductor section 14b similarly, when carrying out phase 
opposite of these electrodes It piles up so that the conductor sections 13a or 14a of one electrode may 
counter the non-conductor sections 14b or 1 3b of the electrode of another side and a gap may be formed 
between substrates. In this case, rubbing processing is carried out so that the direction of liquid crystal 
orientation of a vertical substrate may become in the same direction. Consequently, at the time of electrical- 
potential-difference impression, although liquid crystal holds a spray array condition tidily at the time of 
non-electrical-potential-difference impression, since the conductor section has shifted with the vertical 
electrode, the slanting electric field which have a horizontal electric-field component in inter-electrode 
occur, and the line of electric force e into which the inclination direction was changed by turns like 
illustration is formed. Since it rises and arranges along with line of electric force, a liquid crystal array 
becomes discontinuous on the boundary of upward-slant-to-the-right slanting electric field and left riser 
slanting electric field, and Wall Rhine DL generates the liquid crystal molecule M. 

[0046] If a large number formation of the conductor section and the non-conductor section of an electrode is 
minutely carried out within 1 pixel, since the direction where a liquid crystal molecule rises will be divided 
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minutely, much Wall Rhine can be generated in 1 pixel, and light scattering can be made to cause in this 
part, a light-scattering field -- a core [ section / boundary ] — width of face 5 thru/or 30 micrometers it is — 
since — if it divides so that it may become a value smaller than it so that a detailed area size may be made in 
agreement in the range of this value or, light can be scattered about on the whole 1 -pixel surface. 
Specifically, it is 50 micrometers about the width of face of the largest part of the conductor section. It is 50 
micrometers about the width of face of the largest part of the non-[ the following and ] conductor section. 
Considering as the following is desirable, moreover — the condition of not impressing the electrical potential 
difference — a liquid crystal molecule — the whole surface — since a continuous array is made, a light 
transmission condition can be acquired. Therefore, according to this invention, electric-field control which 
acquires a light-scattering condition at the time of a light transmission condition and electrical-potential- 
difference impression can be performed at the time of no electrical-potential-difference impressing. 
[0047] Here, it is desirable for the pre tilt angle of a vertical substrate to be equal since the direction to 
which a liquid crystal molecule inclines is controlled by the direction of the electric field impressed, and this 
invention is the difference of the pre tilt angle of a vertical substrate practical. It is desirable to make it 0.5 
degrees or less. 

[0048] As for the molecular arrangement change in each field, equally to change of molecular arrangement, 
when it sees microscopically, in order that a speed of response may take the value according to this, it turns 
out that a speed of response is still quicker than TN-LCD of the conventional uniform twist array, STN- 
LCD, and the homogeneous array LCD, therefore LCD of this invention will also obtain a very quick speed 
of response. 

[0049] Moreover, LCD of this invention is a light transmission condition and a light-scattering condition by 
slight liquid crystal molecular arrangement change. Since two conditions are acquired, a hysteresis is not 
produced in an electro-optics property. 

[0050] Moreover, by the difference in the twist include angle (0 " is included) of liquid crystal, since the 
combination of the molecular arrangement condition of the boundary of the above-mentioned field also 
differs, various combination can become possible and what has a steep electro-optics property, a gently- 
sloping thing, etc. can be realized variously. However, twist angle When it was made larger than 270 
degrees and switches to the condition of not impressing, from an electrical-potential-difference impression 
condition, memory of the molecular arrangement of an electrical-potential-difference impression condition 
may be carried out. Since this makes an electro-optics property produce a hysteresis as a result, it is not 
desirable. Therefore, twist angle of the liquid crystal of LCD of this invention ** [ 0 degree cannot be 
found ] It is good to consider as 270 degrees. 

[0051] Moreover, LCD of this invention is twisted and it is an angle. It created and intersected 
perpendicularly at 0 degree. If it combines so that the absorption shaft of one [ each rubbing direction (it 
thinks at a eel flat surface and is the same direction in a vertical substrate) and ] polarizing plate may 
become parallel between two polarizing plates, even when the source of the scattered light is used, it can 
become the display of a transparency mold. In this case, it becomes the optical mode using the birefringence 
effectiveness, and although the permeability mentioned above falls, in order to realize a light transmission 
condition according to the light-scattering condition of a liquid crystal layer, the effectiveness that there are 
few viewing-angle dependencies is acquired. Since a phenomenon which a display reverses does not arise 
when it indicates by gradation especially, the display property which was superior to conventional TN-LCD 
etc. as a display of a direct viewing type can be acquired. 

[0052] Moreover, since LCD of this invention can realize the light-scattering condition of a liquid crystal 
layer by slight liquid crystal molecular arrangement change, applied voltage serves as a very small value. 
Therefore, the advantage that a low-battery drive is attained can also be acquired. 

[0053] Drawing 1 5 (a) to drawing 14 (c) arid drawing 1 5 (c) explain the electrode structure of LCD of some 
embodiments of this invention shown in claim 5 below, and molecular arrangement structure from drawing 
13 (c) from drawing 1 3 (a), and drawing 14 (a). Drawing 1 3 (a), drawing 14 (a), and drawing 15 (a) are the 
perspective views showing the outline of electrode structure, and the sectional view in which drawing 13 

(b) , drawing 14 (b), and drawing 1 5 (b) show the outline of electrode structure, drawing 1 3 (c), drawing 14 

(c) , and drawin g 15 (c) are the sectional views showing the outline of the liquid crystal molecular 
arrangement in the condition of having impressed electric field. 

[0054] Moreover, drawing 16 is drawing having shown the cross-section structure of the component at the 
time of applying to the example which showed the structure of LCD of claim 8 to drawing 13 (c), drawing 
J4 (c), and drawing 15 (c). 

[0055] It is each to each opposed face of the up-and-down substrates 1 1 and 12 which consist of glass etc. in 
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each drawing. The vertical stripe-like electrodes 13 and 14 are arranged for every 1 -pixel unit. It is the line 
of electric force with which an arrow head F produces the direction of rubbing of the upper substrate 1 1 , and 
an arrow head R when the direction of rubbing of the bottom substrate 12 is shown and a dotted line e 
impresses an electrical potential difference to the vertical electrodes 13 and 14 from a power source 21 
( drawing 1 3 (a)), and M shows the array of the liquid crystal molecule at that time. DL shows generated 
Wall. 

[0056] In drawing 13 (b) and drawing 15 (b), width of face of FE and the bottom electrode 14 is set to RE, 
and such inter-electrode clearance width of face is set to SS for the width of face of the upper electrode 13 
when seeing in the direction of a substrate normal from the upper substrate 1 1 side. Furthermore, in drawing 

14 (b), width of face of the part which RE(s) and these electrodes overlap in the width of face of the part to 
which FE and the bottom electrode 14 do not lap the width of face of the part to which the upper electrode 

1 3 when seeing in the direction of a substrate normal from the upper substrate 1 1 side does not lap with the 
bottom electrode 14 with the upper electrode 13 is set to EE. Moreover, also in which drawing, the member 
which is not directly related to the description of this inventions, such as a gap agent between substrates 
(spacer), is omitted. 

[0057] Furthermore, both drawing 1 5 (c) and drawing 1 (b) have shown the configuration when the 
molecular arrangement of liquid crystal considers as the so-called spray array from drawing 13 (a) of this 
invention. The configuration of drawing 1 R> 1 has the structure where the current carrying part and the 
non-current carrying part countered mutually between vertical substrates like illustration, and said current 
carrying part and non-current carrying part were arranged by turns in both substrates (such an electrode 
configuration is defined as "nesting".). 

[0058] So that drawing 1 5 (c) may be understood from drawing 13 (a) as compared with drawing 1 (b) the 
electrode structure of this invention The configuration shown in drawing 1 3 (b) has electrode structure 
which prepared the place (part of SS) which also serves as a vertical substrate with the non-current carrying 
part between the parts (FE and part of RE) which the current carrying part and the non-current carrying part 
have countered mutually between vertical substrates to the electrode structure of "nesting" shown in drawing 
1 (b). Therefore, as shown in drawing 13 (b) in this way, the cross-section configuration of the electrode 
structure of a vertical substrate defines such an electrode configuration as "nesting with a clearance" for 
convenience from having arranged in order, such as said FE, SS, RE, SS, FE, SS, RE, SS, FE, SS, and 
[0059] Moreover, what is shown in drawing 14 (b) has electrode structure which prepared the overlapping 
place (part of EE) which also serves as a vertical substrate with the current carrying part between the parts 
(FE and part of RE) which the current carrying part and the non-current carrying part have countered 
mutually between vertical substrates. Therefore, as shown in drawing 1 4 (b) in this way, the cross-section 
configuration of the electrode structure of a vertical substrate defines such an electrode configuration as 
"duplication nesting" for convenience from having arranged in order, such as said FE, EE, RE, EE, FE, EE, 
RE, EE, FE, EE, and 

[0060] Moreover, it is the change form of the electrode structure of drawing 13 (b) which is shown in 
drawing 15 (b), and it is electrode structure when the electrode configuration in the direction of a component 
flat surface is making the so-called stripe-like configuration. That is, the electrode structure shown in 
drawing 1 5 (b) draws electrode structure when the configurations of a current carrying part and a non- 
current carrying part are making and carrying out the parallel array of the straight-line configuration. 
Although the same configuration is considered also to duplication nesting of drawing 14 , illustration is 
omitted here. It is the electrode structure of such "nesting with a clearance", and "duplication nesting", and 
electrode structure when the electrode configuration in the direction of a component flat surface is making 
the so-called stripe-like configuration is defined as "stripe nesting with a clearance", and "duplication stripe 
nesting" for convenience. 

[0061] Conversely, if it says, LCD proposed in this invention as shown in drawing 14 (a) has the description 
which liquid crystal molecular arrangement mentioned above, and if it is the electrode structure where many 
parts which change tilt bearing of a molecule remarkably in this are prepared, it is shown that the superficial 
configuration of electrode structure does not need to adhere to an orderly stripe configuration like drawing 

15 (a). Nevertheless, it is because it found out that having set the electrode configuration of "stripe nesting 
with a clearance" like drawing 1 5 (a) and "duplication stripe nesting" to one of the descriptions of this 
invention had the description with which such an electrode configuration differed from drawing 14 (a). 
[0062] Now, each features of an electrode configuration with these four features and its operation are 
explained. As compared with the part and "nesting" which have the non-current carrying part which shows 
"nesting with a clearance" shown in drawin g 1 3 R> 3 (b) and drawing 15 (b), and "stripe nesting with a 
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clearance" by SS, slanting field strength becomes weak. While this raises driver voltage a little practical, it 
makes an electro-optics property a gently-sloping curve. Therefore, a drive becomes easy when giving a fine 
gradation indication. Moreover, a margin can be prepared in the alignment between the part which has the 
non-current carrying part shown by SS, and the vertical substrate of an electrode (doubling), and 
productivity improves remarkably. Moreover, "duplication nesting" as shown in drawing 14 (b), and 
"duplication stripe nesting" can acquire slanting electric field with low applied voltage as compared with 
"nesting with a clearance", "stripe nesting with a clearance", and "nesting." Therefore, driver voltage can be 
made low practical. However, since the electric-field component which starts in the direction of a normal 
arises into the part of EE, light-scattering reinforcement becomes low a little, however, "nesting with a 
clearance" and "stripe nesting with a clearance" — a margin can be prepared in the alignment between the 
part which has similarly the current carrying part shown by EE, and the vertical substrate of an electrode 
(doubling), and productivity improves remarkably. 

[0063] Moreover, as compared with "nesting with a clearance", and "duplication nesting", "stripe nesting 
with a clearance" and "duplication stripe nesting" serve as a notched configuration as the appearance 
configuration of Wall ( drawing 13 (c), drawing 14 (c), orientation break point shown by DL of drawing 15 
(c)) shows to drawing 1 7 . This configuration will raise light-scattering reinforcement as compared with a 
straight-line configuration. We are checking by various experiments that such a notched configuration 
becomes more notched, so that an electrode pattern is an orderly stripe configuration. From this, it can be 
said that the electrode structure of these "stripe nesting with a clearance" and "duplication stripe nesting" is 
electrode structure with the features of obtaining light-scattering reinforcement strong as a result. 
[0064] As explained above, the electrode configuration of these versatility is the means which can solve the 
conventional trouble of having had and mentioned the features above, respectively. Although the molecular 
arrangement of liquid crystal was explained and came by spray-like molecular arrangement which does not 
have a twist by the explanation so far, as mentioned above, the direction of a tilt of a liquid crystal molecule 
If it is molecular arrangement with two or more degrees of freedom, it cannot be overemphasized that the 
same effectiveness is acquired. 

[0065] Now, since it is constituted so that slanting electric field may conflict for every detailed field when 
Wall which was mentioned above in the various electrode configurations of these this inventions and 
molecular arrangement is generated, even if it continues impressing an electrical potential difference, a 
liquid crystal molecule cannot maintain easily molecular arrangement in the condition that Wall occurred. It 
is because a thing called liquid crystal molecular arrangement is difficult to change an array configuration 
not much minutely, getting it blocked — the force of maintaining such a difficult molecular arrangement 
gestalt will be insufficient only in external force, such as electric field and a field. In order to solve such a 
problem, a particle with liquid crystal thickness lay length shorter than the liquid crystal thickness d is made 
to mix in both the substrates gap. Or we found out solving, if the projection with the height of the direction 
of liquid crystal thickness lower than an electrode spacing D (this spacing is substantially equal to the liquid 
crystal thickness d) is prepared at least in one side of said both substrates. 

[0066] Drawing 16 shows the outline of this configuration. It consists of structure which added the particle 
22 smaller than the liquid crystal thickness d so that it may illustrate, thus, when a particle and a projection 
were prepared into the liquid crystal layer 20 and the appearance location in said Wall had this particle and a 
projection, it mentioned above by these existence — an array configuration is changed minutely — making ~ 
a molecular arrangement condition — getting it blocked — it found out maintaining the molecular 
arrangement condition of having made much Wall appearing. Since such a particle and a projection have the 
function to maintain much Wall, the "Wall base material" is called, it is obtained by what is also made to 
mix the particle of magnitude equal to liquid crystal thickness besides the approach shown in this invention 
as a means to obtain such a function, in said liquid crystal layer beyond the need (getting it blocked — 
mixing of a substrate gap agent). However, in order to maintain much Wall in this case, it will be necessary 
to make many substrate gap agents mix, and a bad influence is done when acquiring a light transmission 
condition. When it states concretely, it is the effect of light scattering by the substrate gap agent, and light 
scattering by the liquid crystal molecular orientation of a substrate gap agent front face. In this invention, in 
order to reduce these effects, we decided to use the particle characterized by being smaller than the liquid 
crystal thickness d as said Wall base material, and a projection. Thus, the artificer etc. is checking by 
experiment that light scattering resulting from these can be made into satisfactory level by using a particle 
smaller than the liquid crystal thickness d and a projection. 

[0067] In addition, the level difference (level difference produced with the thickness of a wiring electrode or 
a semi-conductor layer) itself inevitably prepared in TFT and the MIM substrate other than a particle and a 
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projection which were mentioned above as what obtains the function of this Wall base material is checking 
obtaining the same function near [ said ] the level difference. 

[0068] Furthermore, as the configuration is shown in drawing 1 8 , drawing 1 9 , and drawing 20 , the 
permeability and contrast at the time of no electrical-potential-difference impressing can be raised by 
forming the bottom translucency insulator layer 1 8 on the upper electrode 13 or the upper electrode 13, and 
a projection on the upper translucency insulator layer 17, a bottom electrode or a bottom electrode, and a 
projection. In addition, the orientation film 15 and 16 is formed on these translucency insulator layer. 
However, a bottom translucency insulator layer is not prepared in drawing 20 . Electrodes 13 and 14 are 
made of ITO, and the refractive index is abbreviation. It is the abbreviation of a substrate, the orientation 
film, and a liquid crystal layer at 1 .9. It is higher than 1.5. Then, the refractive index of a translucency 
insulator layer is selected to the refractive index of an electrode material, an EQC, or the value near it. It is 
the refractive index of an electrode material practical. 0.9-1.1 Doubling is desirable. Hereafter, the reason is 
explained. As shown in drawing 2 1 , the difference of the refractive index of ITO, other ingredients 1 1 and 
12, i.e., substrates, and the liquid crystal layer 20 is large. On the other hand, since the pixel electrode is 
divided into the detailed field of the ITO conductor sections 13a and 14a and the non-conductor sections 13b 
and 14b, an optical path will lap from the refractive-index difference of the conductor section in a pixel 
electrode, and the non-conductor section, and interference of light will take place. Therefore, if interference 
of such a light can be lost, the permeability and contrast at the time of no electrical-potential-difference 
impressing can be raised. 

[0069] Interference of light has the large difference of the refractive index of a pixel electrode material and 
other ingredients, and since it is divided into the field where the conductor section and the non-conductor 
section are detailed within the pixel electrode, when the degree to which incident light is refracted in the 
conductor section and the non-conductor section is different, it takes place. For this reason, what is 
necessary is just to make incident light similarly refracted in the conductor section and the non-conductor 
section within a pixel electrode, in order to prevent a pixel inter-electrode optical interference. Therefore, if 
a translucency insulator layer with the almost same refractive index as a pixel electrode material is applied 
on a pixel electrode, since the light by which incidence was carried out to the non-conductor section in a 
pixel electrode is also equal to the light by which incidence was carried out to the conductor section and 
light is refracted, interference of light can be controlled. A pixel electrode is constituted from ITO by a 
translucency conductor and the practical use target. For this reason, what is necessary is just to use a 
translucency insulator layer with the almost same refractive index as ITO. Namely, refractive index of an 
electrode material 0.9-1 .1 If it is the twice as many range as this, the decline in the permeability by optical 
interference will not be produced mostly. Moreover, the thickness of a translucency insulator layer is the 
thickness of translucency electrode layers, such as ITO. Sufficient effectiveness will be acquired if it is 1/2 
or more. 
[0070] 

[Example] Hereafter, the example of LCD of this invention is concretely explained with reference to a 
drawing. 

The perspective view in which example 1 drawing 1 (a) shows the pattern of the vertical electrode of this 
example, and drawing 1 (b) are the abbreviation sectional views of the liquid crystal cell which carried out 
phase opposite of the electrode. The transparence common electrode 13 made in ITO all over one field of 
the upper substrate 1 1 made with glass is formed, and the laminating of the upper orientation film (AL- 
3046, Japan Synthetic Rubber make) 15 of polyimide is carried out to the front face. The pixel electrode 14 
made into the whole surface of the bottom electrode 12 made with the glass of another side in ITO is 
formed, and the laminating of the bottom orientation film 1 6 of polyimide (AL-3046, Japan Synthetic 
Rubber make) is carried out to the front face, magnitude of 1 pixel 300 micrometers x 300micrometer it is — 
the pixel electrode 14 is arranged in the shape of a mosaic per pixel. Pre tilt angle of the vertical orientation 
film 15 and 16 It is 3 degrees. 

[0071] upper electrode 13 Every pixel width of face of 20 micrometers two or more slits, i.e., non-current- 
carrying-part 13b, — having — width of face of 20 micrometers 13a40 micrometers of current carrying parts 
it is the pattern arranged in the shape of a stripe in the pitch — 1 pixel 300 micrometers Inside of width of 
face Six current-carrying-parts 13a is formed, the bottom electrode 14 which faces — the same - 20 
micrometers Current-carrying-part 14a of width of face, and 20 micrometers it has the pattern which has 
arranged non-current-carrying-part 14b of width of face at equal intervals — 300 micrometer Inside of width 
of face Six current-carrying-parts 14a is formed. 

[0072] The current carrying part of these electrodes is 20 micrometers to mutual in the condition of having 
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made the vertical substrate facing. It has shifted and the current carrying parts 13a or 14a of one electrode 
meet the non-current carrying parts 14b or 13b of the electrode of another side. The bottom electrode 14 has 
the TFT switching element 19, and is connected to the gate line 23 and a signal line 24. 
[0073] The directions F and R of orientation of the vertical orientation film 15 and 16 are set up so that it 
may intersect perpendicularly with the current carrying part of an electrode like illustration, and so that it 
may become the same direction. Moreover, it is 10 micrometers about the gap of a vertical substrate. It 
carries out and a liquid crystal cell is formed. A dielectric constant anisotropy fills up this substrate gap with 
a forward pneumatic liquid crystal (ZLI-3926, Merck Japan make), and it considers as the liquid crystal 
layer 20. This liquid crystal has a rate of a birefringence as large as 0.2030 (**n). The light-scattering nature 
of LCD can be raised that this rate of a birefringence (**n) is large, and by choosing the thick liquid crystal 
layer of 1 0 micrometers and thickness. 

[0074] Thus, the electrical potential difference was impressed to LCD of obtained this invention from the 
power source 21 through TFT 19, and the electro-optics property (permeability-applied- voltage curve) was 
measured, by electrical-potential-difference impression, the electric field which have a horizontal electric- 
field component in inter-electrode occur — since the direction of a horizontal electric-field component 
changes in the minute range which is 1 pixel, the liquid crystal molecule M of the liquid crystal layer 20 
changes an array according to electric field. Therefore, much Wall Rhine DL occurs on the boundary of a 
liquid crystal array, and a light-scattering condition is made. 

[0075] In order to ask for a permeability-applied-voltage curve, it is helium-Ne to LCD. Incidence of the 
laser light was carried out and permeability was measured. A measurement result is shown in drawing 23 . 
In addition, the diameter of a spot of light is 2mm. The photodiode which is in a place with a distance of 
20cm from LCD detected a transmitted laser light. Moreover, applied voltage It is from 0V. It is made to 
increase to 5V and is after that. It is from 5V. It was made to decrease to 0V. In the condition (0V 
impression) of not impressing the electrical potential difference, the bright permeability property was 
indicated to be about 80% of permeability. Moreover, applied voltage In 2.8V, the 0.4% of the minimum 
permeability and a good light-scattering condition were acquired. Moreover, there was no hysteresis in an 
electro-optics property so that clearly from drawing 23 . Moreover, applied voltage It reaches 2.8V. In 0V, it 
started, when the speed of response was measured, and 7msec(s), falling 25msec, and a very quick value 
were acquired. 

[0076] This example is shown in example 2 drawing 22 (a) and drawing 22 (b). it is shown in drawing 2222 
(a) — as -- pattern with current-carrying-part 13c of the upper electrode 13, current-carrying-part 14a of 13d 
of non-current carrying parts, and the bottom electrode 14, and non-current-carrying-part 14b It lies at right 
angles within 1 pixel. It is the same configuration as an example 1 except the pattern of this current carrying 
part. The parts of an example 1 and a jack per line show the same part here. However, the liquid crystal 
layer used for liquid crystal (ZLI-3926, Merck Japan make) forward in a dielectric constant anisotropy the 
liquid crystal constituent which added the chiral agent (S-81 1, Merck Japan make) of a left twist. Moreover, 
as shown in drawing 22 (b), they are the directions F and R of orientation of a vertical substrate. 1 80 degrees 
is shifted and it is a liquid crystal molecule. It considered as the spray array of 180-degree twist. 
[0077] In this structure, the field with which the current carrying parts 13c and 14a of the vertical electrodes 
13 and 14 lap, and the field where the current carrying parts 13c or 14a of one electrode meet the non- 
current carrying parts 14b or 13d of other electrodes are generated. However, it acts so that the horizontal 
electric- field component produced at the time of electrical-potential-difference impression may occur 
intricately and may disturb liquid crystal molecular arrangement. For this reason, light scattering sufficient 
in a 1 -pixel minute field can be acquired by very quick responsibility. 

[0078] Example 3 drawing 24 (a) is the abbreviation sectional view of the liquid crystal cell which carried 
out phase opposite of the electrode in this example, and drawing 24 (b). About the upper electrode pattern of 
a 1 -pixel field, it is drawing 24 (c). The bottom electrode pattern of a 1 -pixel field is shown. As shown in 
drawing 24 (a) and drawing 24 (b), the glass substrate in which the common electrode 13 of ITO which 
becomes each pixel from non-current-carrying-part 1 3b of a crookedness stripe pattern and current-carrying- 
part 13a as an upper substrate 1 1 was formed is used. In addition, the Black matrix which consists of 
chromium throughout a non-picture element part is formed. As shown in drawing 24 (a) and drawing 24 (c), 
the glass substrate in which the switching element which consists of a common electrode 14 of ITO which 
becomes each pixel from non-current-carrying-part 14b of a crookedness stripe pattern and current-carrying- 
part 14a as a bottom substrate 12, and TFT was formed is used. The upper electrode pattern shown in 
drawing 24 (b) is the width of face of the current carrying part of the direction which intersects 
perpendicularly in the stripe extension direction. 5 micrometers Crest of a current carrying part - It is 10 
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micrometers about the width of face of 10 micrometers and a non-current carrying part in the width of face 
of a gap. It carried out. Moreover, the bottom electrode pattern shown in drawing 24 (c) is the width of face 
of a current carrying part. 5 micrometers It is 10 micrometers about the width of face of a non-current 
carrying part. It carried out. 

[0079] The orientation film 15 and 16 (trade name SE-7120, Nissan Chemical Industries make) (measured 
value of a pre tilt angle 6 degrees) is formed on the electrode pattern of this substrate, and rubbing 
processing is performed in the directions F and R which show that front face in drawing, subsequently, 
liquid crystal thickness becomes as a substrate gap agent at a bottom substrate side — as — particle 7.5 
micrometers (the trade name micro pearl SP — ) It is a distributed consistency about the product made from 
the Sekisui fine chemical (particle size 7.5 micrometers). 100 piece/mm2 After sprinkling by the dry type 
sprinkling method so that it may become, Among these substrates, the dielectric constant anisotropy pinched 
the forward liquid crystal constituent (trade name ZLI-3926, Merck Japan make) (**n=0.2030), and LCD of 
this example which consists of an electrode configuration of "nesting with a clearance" mentioned above 
was obtained. Here, liquid crystal thickness was thickened and the dielectric constant anisotropy of a liquid 
crystal constituent was enlarged for raising the light-scattering nature in a light-scattering condition. 
[0080] Thus, it measured by the approach of impressing an electrical potential difference to obtained LCD 
through TFT, and showing an electro-optics property (permeability-applied-voltage curve) in an example 1. 
A measurement result is shown in drawing 2727 . In the condition (0V impression) of not impressing the 
electrical potential difference, the bright permeability property was indicated to be about 80% of 
permeability. Moreover, applied voltage At 3.1 V-3.9V, it is the minimum permeability. 0.4% and a good 
light-scattering condition were acquired. Moreover, there was no hysteresis in an electro-optics property so 
that clearly from drawing. Moreover, applied voltage It reaches 3.1 V. In 0V, it started, when the speed of 
response was measured, and 6msec(s), falling 1 8msec, and a very quick value were acquired. 
[0081] Next, the molecular arrangement observation by the polarization microscope and the light-scattering 
condition measurement by transmissometry investigated the maintenance condition of Wall of having 
impressed and mentioned the electrical potential difference above through TFT of a bottom substrate. It sets 
to this example and is applied voltage. When 3.1V continue being impressed, even if 1 hour passed, 
maintaining the early Wall array was checked. 

[0082] Perpendicular orientation processing of the substrate was carried out at the orientation film 15 and 16 
using the processing agent for perpendicular orientation processing (trade name ODS-E 
(Octadecyltrietoxysilane alcoholic solution), Chisso make) using the same substrates 1 1 and 12 as example 
4 example 3. Perpendicular orientation processing is performed by immersing each substrate in the alcoholic 
above-mentioned solution here. The vertical substrate of the obtained pre tilt angle was 90 degrees. LCD of 
this example was obtained with the same conditions as an example 3, and an ingredient except using the 
pneumatic liquid crystal ingredient (trade name ZLI-4850 (**n=0.208), Merck Japan make) in which a 
negative dielectric constant anisotropy is shown as a liquid crystal constituent. Like the example 3, when 
many properties were measured, as shown in drawing 27 , the result almost equivalent to an example 3 of 
having excelled was obtained. 

An upper substrate electrode pattern is shown in example 5 drawing 25 (a), and a bottom electrode pattern 
Fig. is shown in drawing 25 (b), respectively. The glass substrate which put the common electrode 13 which 
formed the Black matrix which consists of chromium throughout a non-picture element part as an upper 
substrate, and formed narrow non-current-carrying-part 13b for every pixel from current-carrying-part 13a 
of a wave stripe and this by ITO patterning is used. The glass substrate with a switching element which 
consists of a bottom electrode 14 with current-carrying-part 14a which has narrow non-current-carrying-part 
1 4b rather than non-current-carrying-part 1 3b of an upper substrate, and TFT (not shown) as a bottom 
substrate was used. Field 14c which surrounds a bottom substrate here is wiring and a TFT formation field. 
LCD of this invention which consists of an electrode configuration of "duplication nesting" mentioned 
above using the same conditions as an example 3 and an ingredient was produced using these substrates. 
The electro-optics property (permeability-applied-voltage curve) of LCD in this example was measured on 
the same approach as an example 3, and conditions. The result is shown in drawing 27 . 
[0083] In the condition (0V impression) of not impressing the electrical potential difference, the bright 
permeability property was indicated to be about 80% of permeability. Moreover, applied voltage It is the 
minimum permeability at a low battery to 2.5V-3.3V and three or more examples. 0.5% and a good light- 
scattering condition were acquired. Moreover, there was no hysteresis in an electro-optics property so that 
clearly from drawing. Moreover, applied voltage It reaches 2.5V. In 0V, it started, when the speed of 
response was measured, and 5msec(s), falling 12msec, and a very quick value were acquired. 
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[0084] Next, the molecular arrangement observation by the polarization microscope and the light-scattering 
condition measurement by transmissometry investigated the maintenance condition of Wall of having 
impressed and mentioned the electrical potential difference above through TFT in LCD of this example. It 
sets to this example and is applied voltage. When 2.5V continue being impressed, even if 1 hour passed, 
maintaining the early Wall array was checked. 

[0085] An upper substrate electrode pattern is shown in example 6 drawing 26 (a), and a bottom electrode 
pattern Fig. is shown in drawing 26 (b), respectively. The glass substrate which formed the common 
electrode 13 which formed the Black matrix which consists of chromium throughout a non-picture element 
part as an upper substrate, and formed current-carrying-part 13a of a straight-line stripe and non-current- 
carrying-part 13b for every pixel by patterning of ITO is used. The glass substrate with a switching element 
which serves as the bottom electrode 14 which consists of current-carrying-part 14a of a straight-line stripe 
and non-current-carrying-part 14b for every pixel as a bottom substrate from TFT is used, width of face of 
the current carrying part of a vertical electrode 5 micrometers the width of face of a non-current carrying 
part — 10 micrometers it is . 

[0086] LCD of this example which consists of an electrode configuration of "stripe nesting with a clearance" 
mentioned above using the same conditions as an example 3 and an ingredient was produced using these 
substrates. The electro-optics property (permeability-applied-voltage curve) of LCD in this example was 
measured on the same approach as an example 3, and conditions. The result is shown in drawing 2727 . 
[0087] In the condition (0V impression) of not impressing the electrical potential difference, the bright 
permeability property was indicated to be about 80% of permeability. Moreover, applied voltage It is the 
minimum permeability at 3.2V-3.9V. 0.2% and a three or more-example good light-scattering condition 
were acquired. Moreover, there was no hysteresis in an electro-optics property so that clearly from drawing. 
Moreover, applied voltage It reaches 3.2 V. In 0V, it started, when the speed of response was measured, and 
6msec(s), falling 1 8msec, and a very quick value were acquired. Next, the molecular arrangement 
observation by the polarization microscope and the light-scattering condition measurement by 
transmissometry investigated the maintenance condition of Wall of having impressed and mentioned the 
electrical potential difference above through TFT in LCD of this example. It sets to this example and is 
applied voltage. The case where 3.2V continue being impressed, even if 1 hour passed, maintaining the early 
Wall array was checked. 

It is a particle (a trade name micro pearl, product made from the Sekisui fine chemical) (particle size 5.0 
micrometers) 1000 distributed consistencies/mm as a Wall base material mentioned above in the upper 
substrate side after performing orientation processing with the same approach and an ingredient using the 
same vertical substrate as example 7 example 3 2 Sprinkling by the dry type sprinkling method so that it 
might become, subsequent processes produced LCD of this invention with the same approach as an example 
1, and the ingredient. When many properties were measured on the same approach as an example 3, and 
conditions, as shown in drawing 27 R> 7, the result almost equivalent to an example 3 of having excelled 
was obtained. 

[0088] Moreover, the molecular arrangement observation by the polarization microscope and the light- 
scattering condition measurement by transmissometry investigated the maintenance condition of Wall of 
having impressed and mentioned the electrical potential difference above through TFT in LCD as well as an 
example 3. It sets to this example and is applied voltage. It is 10 the case where 3.1V continue being 
impressed. Even if it carried out time amount progress, maintaining the early Wall array was checked. 
[0089] Example 8 drawing 28 (a) is the abbreviation sectional view of the liquid crystal cell which carried 
out phase opposite of the electrode, and drawing 28 (b). About the upper electrode pattern of a 1 -pixel field, 
it is drawing 2828 (c). The bottom electrode pattern of a 1 -pixel field is shown. The electrode pattern of a 
vertical substrate is the same as that of an example 3. A refractive index as translucency insulator layers 17 
and 1 8 on the pixel electrodes 1 3 and 14 of vertical both substrates The overcoat of the translucency 
insulating material (206 trade name RTZ- a catalyst formation product made from industry) of 1.9 is carried 
out. 1 .0 micrometers It considered as the translucency layer of thickness and the substrate of a configuration 
of being shown in drawing 28 (a) was obtained. LCD was obtained on the same approach as an example 3, 
and conditions using this substrate. It measured by the approach of showing the electro-optics property 
(permeability-applied-voltage curve) of obtained LCD in an example 1 . A measurement result is shown in 
drawing 29 . 

[0090] In the condition (0V impression) of not impressing the electrical potential difference, the bright 
permeability property was indicated to be about 85% of permeability. Moreover, applied voltage At 3.3 V, it 
is the minimum permeability. 0.4% and a good light-scattering condition were acquired. Moreover, there 
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was no hysteresis in an electro-optics property so that clearly from drawing. Moreover, applied voltage It 
reaches 3.1 V. In 0 V, it started, when the speed of response was measured, and 6msec(s), falling 18msec, and 
a very quick value were acquired. Next, the molecular arrangement observation by the polarization 
microscope and the light-scattering condition measurement by transmissometry investigated the 
maintenance condition of Wall of having impressed and mentioned the electrical potential difference above 
through TFT of a bottom substrate. It sets to this example and is applied voltage. When 3.1V continue being 
impressed, even if 1 hour passed, maintaining the early Wall array was checked. 

[0091] A refractive index on the pixel electrode using the vertical substrate which has the electrode pattern 
shown in example 9 example 4 1 .90 The overcoat of the translucency insulating material (606 trade name 
RTZ- a catalyst formation product made from industry) is carried out. 1 .0 micrometers The substrate which 
has the translucency layer of thickness was obtained. LCD was obtained on the same approach as an 
example 4, and conditions using this substrate. It measured by the approach of showing the electro-optics 
property (permeability-applied-voltage curve) of obtained LCD in an example 1 . A measurement result is 
shown in drawing 29 R> 9. 

[0092] As shown in drawing 29 , the result almost equivalent to an example 8 of having excelled was 
obtained. Moreover, the speed of response and the maintenance condition of Wall were also mostly 
excellent in the EQC with the example 8. Furthermore, the optical interference by the electrode at the time 
of no electrical-potential-difference impressing did not arise to incident light, but the permeability at the 
time of no electrical-potential-difference impressing improved, and the improvement effectiveness of 
contrast was seen. 

[0093] A refractive index on the pixel electrode using the vertical substrate which has the electrode pattern 
shown in example 10 example 5 1.90 The overcoat of the translucency insulating material (606 trade name 
RTZ- a catalyst formation product made from industry) is carried out. 1 .0 micrometers The substrate which 
has the translucency layer of thickness was obtained. LCD was obtained on the same approach as an 
example 5, and conditions using this substrate. It measured by the approach of showing the electro-optics 
property (permeability-applied- voltage curve) of obtained LCD in an example 1 . A measurement result is 
shown in drawing 29 R> 9. 

[0094] As shown in drawing 29 , the result almost equivalent to an example 8 of having excelled was 
obtained. Moreover, the speed of response and the maintenance condition of Wall were also mostly 
excellent in the EQC with the example 8. Furthermore, the optical interference by the electrode at the time 
of no electrical-potential-difference impressing did not arise to incident light, but the permeability at the 
time of no electrical-potential-difference impressing improved, and the improvement effectiveness of 
contrast was seen. 

[0095] LCD was obtained on the same approach as an example 8, and conditions except using the vertical 
substrate which has the electrode pattern shown in example 1 1 example 6. It measured by the approach of 
showing the electro-optics property (permeability-applied-voltage curve) of obtained LCD in an example 1 . 
A measurement result is shown in drawing 29 . 

[0096] As shown in drawing 29 , the result almost equivalent to an example 8 of having excelled was 
obtained. Moreover, the speed of response and the maintenance condition of Wall were also mostly 
excellent in the EQC with the example 8. Furthermore, the optical interference by the electrode at the time 
of no electrical-potential-difference impressing did not arise to incident light, but the permeability at the 
time of no electrical-potential-difference impressing improved, and the improvement effectiveness of 
contrast was seen. 

[0097] LCD was obtained on the same approach as an example 8, and conditions except using the vertical 
substrate which has the electrode pattern shown in example 12 example 7. It measured by the approach of 
showing the electro-optics property (permeability-applied-voltage curve) of obtained LCD in an example 1. 
A measurement result is shown in drawing 29 . As shown in drawing 29 , the result almost equivalent to an 
example 8 of having excelled was obtained. Moreover, the speed of response and the maintenance condition 
of Wall were also mostly excellent in the EQC with the example 8. Furthermore, the optical interference by 
the electrode at the time of no electrical-potential-difference impressing did not arise to incident light, but 
the permeability at the time of no electrical-potential-difference impressing improved, and the improvement 
effectiveness of contrast was seen. 

[0098] As shown in example 1 3 drawing 30 , the substrate which formed the upper electrode 13 by the 
electrode pattern which shows the bottom electrode 14 to an example 6 on the bottom substrate 12 is used 
on the upper substrate 1 1 , and it is particle size on the field by the side of the electrode of both substrates. 
1 .5 micrometers It is a distributed consistency about a particle 22 (the trade name micro pearl SP, product 
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made from the Sekisui fine chemical). 1000 An individual / mm2 It sprinkled so that it might become. On 
these electrodes and a particle, the overcoat of the translucency insulator layers (206 trade name RTZ- a 
catalyst formation product made from industry) 1 7 and 1 8 was carried out, and both the substrates front face 
was finished in the uneven side. LCD was obtained on the same approach as an example 8, and conditions 
except using the bottom substrate of besides. The outstanding electro-optics property with obtained LCD 
almost equivalent to an example 8, the speed of response, and the maintenance condition of Wall were 
acquired, moreover, a translucency insulator layer — the conductor of an electrode — the break of the section 
was solved optically and has prevented an optical interference. 

[0099] Example 14 drawing 31 (a) is the abbreviation sectional view of the liquid crystal cell which carried 
out phase opposite of the electrode of this example, and drawing 3 1 (b). About the upper electrode pattern of 
a 1 -pixel field, it is drawing 3 1 (c). Drawing 3131 (d) shows the liquid crystal molecular arrangement at the 
time of electrical-potential-difference impression for the bottom electrode pattern of a 1 -pixel field. The 
upper electrode 13 used the ITO solid electrode, as shown in drawing 3 1 (b). The Black matrix which shades 
a non-picture element part is not established, the bottom electrode 14 is shown in drawing 3 1 (c) — as — 
Magnitude of 1 pixel 30 mum x 40 mum it is - ITO of the conductor section 4.5 micrometers width of face 
— it is — the non-conductor section 7 micrometers The spray pattern which is width of face is formed for 
every pixel. The TFT switching element 19 is formed for every pixel. 1280x1024 The bottom substrate 
which has the number of pixels is obtained. 

[0100] The orientation film 15 and 16 (trade name SE-7120, Nissan Chemical Industries make) (measured 
value of a pre tilt angle 6 degrees) is formed on the electrode pattern of this substrate, and rubbing 
processing is performed in the directions F and R which show that front face in drawing, subsequently, 
liquid crystal thickness becomes as a substrate gap agent at a bottom substrate side — as — particle 6.0 
micrometers (the trade name micro pearl SP — ) It is a distributed consistency about the product made from 
the Sekisui fine chemical (particle size 6.0 micrometers). 100 piece/mm2 After sprinkling by the dry type 
sprinkling method so that it may become, Among these substrates, the dielectric constant anisotropy pinched 
the forward liquid crystal constituent (trade name ZLI-4792, Merck Japan make) (**n=0.094), and LCD of 
this example was obtained. 

[0101] The description of the eel configuration of this example is explained below. It is shown by three 
descriptions. It is that liquid crystal molecular arrangement has arranged to the direction of an electrode 
stripe, and parallel in the condition of 1st not impressing the electrical potential difference. That is, the 
direction of slanting electric field and liquid crystal molecular arrangement at the time of impressing an 
electrical potential difference lie at right angles. Therefore, if an electrical potential difference is impressed, 
slanting electric field will be formed in bearing which intersected perpendicularly with liquid crystal 
molecular arrangement, and the tilt of the liquid crystal molecule will be carried out, twisting in this 
direction. Consequently, the liquid crystal molecular arrangement in the condition of having impressed the 
electrical potential difference is seen from a cross section, is seen at drawing 3 1 (a) and a flat surface, and 
becomes like drawing 3 1 D. A refractive index [ as opposed to the direction of an electrode stripe and the 
polarization component of the rectangular direction by such liquid crystal molecular arrangement ] is the 
extraordinary index ne of a liquid crystal molecule. Tsunemitsu refractive index no It arranges by turns 
regularly in the rectangular direction of the direction of an electrode stripe. Therefore, a diffraction grating is 
formed in a liquid crystal layer, and parallel light can be scattered. 

[0102] It is the electrode spacing D of both the substrates by which opposite arrangement was carried out in 
order to acquire slanting electric field effectively to the 2nd D>=S/2 It is trying to fill relation. S is the width 
of face of the narrowest part of the non-conductor section in the polar zone here, this example — setting — 
width of face S between the patterns of a stripe electrode pattern ( drawing 3 1 (c)) 7 micrometers it is — 
electrode spacing D of both the substrates by which opposite arrangement was carried out 6 micrometers it 
is — since — above-mentioned relational expression is satisfied. 

[0103] To the 3rd, it is **nd of a liquid crystal layer. It is having set it as 564nm. This value is smaller than 
an above-mentioned example. This is for the light-scattering effectiveness of a diffraction grating to be 
dependent on **nd. The light-scattering effectiveness of a diffraction grating is GALE, M.et al.:1979, 
J.appl.Photogr.Engng, 4, and 41. It is shown by the degree type when it depends. 
T=cos2 (pi**nd/lambda) 

T is scattered-about luminous intensity (reinforcement to incident light) here, and lambda is incident light 
wavelength. It depends for the light-scattering effectiveness of a diffraction grating on **nd from this 
formula. This **nd changes with applied voltage with the configuration of the liquid crystal cell of this 
example. The change width of face It is to the value (564nm) after **nd of the liquid crystal layer set up 
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from 0. Moreover, the light-scattering effectiveness of a diffraction grating has extremal value from a top 
type to **nd. Therefore, if the value of set-up **nd is more remarkably [ than the extremal value of an upper 
type ] large, extremal value will arise in the electro-optics property of a liquid crystal cell. This makes 
difficult the gradation expression which used the analog signal. For this reason, this is taken into 
consideration in this example, and it is **nd of a liquid crystal layer. It was set as 564nm. Thus, in addition 
to the dioptric lens effectiveness (the Wall array mentioned above: effectiveness of making the light which 
carried out incidence when a liquid crystal molecule changed an inclination in the direction of liquid crystal 
thickness continuously and a refractive index changed continuously refracted) which liquid crystal 
molecular arrangement forms like other examples, this example is taken as the structure where the 
diffraction-grating effectiveness is acquired clearly. 

[0104] Thus, it measured by the approach of impressing an electrical potential difference to obtained LCD 
through TFT, and showing an electro-optics property (permeability-applied-voltage curve) in an example 1 . 
A measurement result is shown in drawing 3232 . In the condition (0V impression) of not impressing the 
electrical potential difference, the bright permeability property was indicated to be about 80% of 
permeability. Moreover, applied voltage It is the minimum permeability more than in 3.2V. 0.2% and a 
good light-scattering condition were acquired. Moreover, there was no hysteresis in an electro-optics 
property so that clearly from drawing. Moreover, applied voltage It reaches 3.2V. In 0V, it started, when the 
speed of response was measured, and 7msec(s), falling 23msec, and a very quick value were acquired. 
[0105] As example 15 orientation film, LCD was obtained by the same approach as an example 14 except 
using the liquid crystal constituent (trade name ZLI-4318, Merck Japan make) (**n=0.1243) which has a 
negative dielectric constant anisotropy as the orientation film 15 and 16 (trade name JALS-204-R14, Japan 
Synthetic Rubber Make) in which perpendicular orientation is shown, and a liquid crystal constituent. 
[0106] The liquid crystal molecular arrangement seen superficially at the time of no electrical-potential- 
difference impressing [ of LCD of this example ] and electrical-potential-difference impression is shown in 
drawing 33 (a) and drawing 33 (b), respectively. In the state of no electrical-potential-difference impressing 
( drawing 33 (a)), the liquid crystal molecule is arranged uniformly (perpendicular orientation). On the other 
hand, in the state of electrical-potential-difference impression ( drawing 33 (b)), in the place where ITO has 
countered with the vertical substrate, a tilt down is carried out in the rubbing bearing, and in the field which 
does not have ITO of a TFT substrate conversely, since slanting electric field occur in the direction of an 
electrode stripe, and the direction which intersected perpendicularly, a tilt down is carried out in the 
direction. Therefore, a refractive index [ on the condition which LCD of this example indicated to the 
example 14 illustrated of having impressed the electrical potential difference like LCD, and as opposed to 
the direction of an electrode stripe and its rectangular direction polarization component ] is the extraordinary 
index ne of a liquid crystal molecule. Tsunemitsu refractive index nO It arranges by turns regularly in the 
rectangular direction of the direction of an electrode stripe, consequently a diffraction grating is formed in a 
liquid crystal layer, and parallel light can be scattered. 

[0107] This example has the composition of acquiring the diffraction-grating effectiveness and the dioptric 
lens effectiveness as well as an example 14, and as compared with an example 14, the molecular 
arrangement at the time of no electrical-potential-difference impressing is reverse (it is perpendicular 
orientation to level orientation), and also let the dielectric constant anisotropy of the used liquid crystal 
constituent be reverse (just receiving negative). Thus, for LCD of this invention, a refractive index [ on the 
condition of having impressed the electrical potential difference, and as opposed to the direction of an 
electrode stripe and the polarization component of the rectangular direction ] is the extraordinary index ne of 
a liquid crystal molecule. Tsunemitsu refractive index nO If it is made to arrange by turns regularly in the 
fixed direction (more than an one direction), a diffraction grating is formed in a liquid crystal layer, and the 
effectiveness of scattering parallel light can be acquired. This effectiveness was intersected perpendicularly. 
If it is made to obtain to the polarization component of a 2-way, the light of unpolarized light can be 
scattered and a high contrast property will come to be acquired. It is easily realizable if a dielectric constant 
anisotropy uses a negative liquid crystal constituent for realizing such a configuration in the initial 
perpendicular orientation where the degree of freedom of the direction of a tilt of a liquid crystal molecule 
(the direction of a tilt and the tilt down direction) is infinite. 

[0108] Thus, it measured by the approach of impressing an electrical potential difference to obtained LCD 
through TFT, and showing an electro-optics property (permeability-applied-voltage curve) in an example 1 . 
A measurement result is shown in drawing 3232 . In the condition (0V impression) of not impressing the 
electrical potential difference, the bright permeability property was indicated to be about 80% of 
permeability. Moreover, applied voltage It is the minimum permeability more than in 3.8V. 0.2% and a 
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good light-scattering condition were acquired. Moreover, there was no hysteresis in an electro-optics 
property so that clearly from drawing. Moreover, applied voltage It reaches 3.8V. In 0V, it started, when the 
speed of response was measured, and 10msec(s), falling 20msec, and a very quick value were acquired. 
[0109] The projection mold liquid crystal display was produced using LCD obtained in the example 16 
example 15. The structure is shown in drawing 34 . Light source light which makes a metal halide lamp 25 
the light source is made into parallel light with the schlieren lens 26, and is projected on a screen 31 by the 
projection lens unit 30 through a liquid crystal cell 27 and a condenser lens 28. The image inputted into the 
liquid crystal cell 27 by the driving gear 32 and the video signal output unit 33 is expanded and displayed on 
a screen 31. LCD of this invention can control the optical path of parallel light by rectilinear propagation or 
dispersion, and electric field. Therefore, if schlieren optical system is used so that it may illustrate, image 
display of arbitration can be performed on a screen 3 1 . In this example, in order to project only the light 
which went straight on among the parallel light which carried out incidence to the liquid crystal cell 3 1 , it is 
considering as the configuration which intercepted the light which extracted to the location of the focus of a 
condenser lens 28 (5mmphi), prepared 29, and was scattered by the liquid crystal cell 31. 
[01 10] The obtained projection mold liquid crystal display is used, and it is abbreviation about the video 
signal image of monochrome. 30 A contrast ratio is abbreviation when projected twice. 200:1 It turned out 
that it is a very high value. Moreover, the very bright display was obtained. 

[01 1 1] LCD obtained in the example 17 example 15 Three sheets were used and the projection mold liquid 
crystal display was produced. The structure is shown in drawing 35 . this example — as the light source — 
RGB the source 37 of the white light containing three waves is used, and the spectrum of this is carried out 
to the wavelength of RGB using the die OKUROIKKU mirrors 34 and 35 and a total reflection mirror 36, 
respectively - incidence is carried out to the liquid crystal cells 27a, 27b, and 27c of three sheets. By 
carrying out like this, it becomes possible to control an optical path for every wavelength. Therefore, color 
display is realizable. In addition, the die OKUROIKKU mirror 34 makes red wavelength penetrate, carries 
out total reflection of the wavelength of green and blue, and the die OKUROIKKU mirror 35 makes blue 
wavelength penetrate, and it carries out total reflection of red and the green wavelength. 
[0112] The obtained projection mold liquid crystal display is used, and it is abbreviation about a full color 
video signal image. 30 A contrast ratio is abbreviation when projected twice. 180:1 It turned out that it is a 
very high value. Moreover, the very bright display was obtained. 

[01 13] LCD was obtained by the same approach as an example 15 except having used the substrate with a 
color filter which formed the poor electrode which consists of ITO on the color filter as an example 18 top 
substrate and which consists of RGB. The projection mold liquid crystal display was produced with the 
same configuration as an example 16 using this LCD. Color display is realizable by preparing a color filter. 
[0114] The obtained projection mold liquid crystal display is used, and it is abbreviation about a full color 
video signal image. 30 A contrast ratio is abbreviation when projected twice. 160:1 It turned out that it is a 
very high value. Moreover, the very bright display was obtained. 
[0115] 

[Effect of the Invention] LCD which consists of a pneumatic liquid crystal layer of this invention When the 
conductor section and the non-conductor section are made to counter in some fields in a pixel for every 
pixel, and width of face of the narrowest part of the non-conductor section is set to S and the electrode 
spacing of both the substrates by which opposite arrangement was carried out is set to D, it is D>=S/2. Since 
relation is filled A light-scattering condition is realizable by considering as uniform liquid crystal molecular 
arrangement with the dioptric lens effectiveness and the diffraction-grating effectiveness by impressing the 
direction of electric field of the direction of two or more sorts for a light transmission condition. 
Consequently, LCD excellent in the light-scattering property is obtained without needing media other than 
liquid crystal. The direction of a tilt at the time of the liquid crystal molecule which forms a liquid crystal 
layer especially impressing electric field to nothing and a liquid crystal layer in the state of no electrical- 
potential-difference impressing a spray array When it is the molecular arrangement which can be taken more 
than a 2-way, the outstanding dispersion property is acquired. 

[01 16] By making electrode structure into an "embedded structure", "an embedded structure with a 
clearance", "duplication nesting", "stripe nesting with a clearance", or "duplication stripe nesting", LCD of 
this invention can form slanting electric field easily so that it may conflict for every detailed field. 
Consequently, the dispersion property of light is high and LCD excellent in the bright high gradation nature 
of a contrast ratio with low driver voltage and LCD which has a very large viewing-angle dependency 
without the viewing angle which a display reverses even if it indicates by gradation are obtained. 
[01 17] Such effectiveness is maintainable practical by making the particle which has a diameter shorter than 
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an electrode spacing D mix in both the substrates gap, or preparing a projection shorter than an electrode 
spacing D at least in one side of both substrates. Furthermore, it is the refractive index of this electrode 
material on an electrode. 0.9-1 .1 When the translucency protective coat which is twice forms, the 
permeability and contrast at the time of no electrical-potential-difference impressing can be raised. 
[0118] The liquid crystal display of this invention can obtain the display with it by applying above- 
mentioned LCD to especially a projection mold liquid crystal display. [ a very high and contrast ratio and ] 
[ very bright ] 

[Translation done.] 
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* NOTICES * 

JPO and NCIFX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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20 S«A**IST--C , fc>3, ffiA«a^l-m#«rfniD Lfti^ 

«rE** s ±e (r rr*y-f ^ h*i^]j)s&!Hii3©^+, * 

lel!3©B#-<!r-r5o ) ©£#„ M©'M^hfi<ui! + 
0+180° Sfcii, ±6-180° T'fcU, 

ffifE<M 5 ± (e-i80° ) ©n#, fcAws^* hA»^ 
±6 (£l±**n«0 T'fc5ri?r#m<!:-t-5fKA«^ 

fa«©^A^*^^-i'*JVNT, 

30 H(rlE«Aiiaj*fe«jE*fc«:^©Km***tt«r#-f-5fK 
A?!i^ftl5> 

it, flt[ffijE©^®^»*ttS:^r•f5^«Ao^i-g■f L /^^7• 
y^SFWeJbD, HflEllOlim*«*tt«:#i-<5«'A© 

StFfEM»«(w*3(t5^A^E?iJtt. KdO^l/f* h 

^©MSr 0.5° CJlTti-SJKA^EW, 

a 0 *5*»-90° T«>6*BaEl«Ba»e>*4«*^-T-E?ll* 

40 ^0±TI«O^V^hA©^ s 0.5° WT-CfcUs 

5 ^ > K^©E(r) *» h ft S V 4^/6^ tocoJRA ^^E 
5iJT*fc5 r t *rW*£i-5*A**JlHP. 
[ff*9 7] IS*«lftV>LiS3ft*6WV^Jx^l3S 
ir*JV >T, 

ii®^6OTm««3t*5^iEMS«t tl-#iii5(iro^ft< 

<t t -mftx-mmttm t ftmnftm* % ft s ^ h 5 y 

so fa^?«A«^^(c*3v^r. 
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-f-£SA£*5a\ *fcli!«raiBD,fc»)®V>£jg£fll 

[»#«9] »**l*V^UI»*J|[8©V^i'-h,«»l* 
E«©*A«**-T-Ki8 V ^X , 

Btoffll»T*!S*1WHB«Wt»oJB«f*© 0.9-1.1 ffifffc 
5 £ 5 ftA****. 

[IMtaio]' ftlX^Hf ro«jW**ffc 

KM^If^'CIHfPf S^JRj:, HlWIMPSftfc*© 
f*A****ttlt 1 Lit #9 9 OV^f *t!4» 1 * 

E«w>«*****-e*> 5 r. t t -*-$*a**36 

Bo 

[00 0 1] 
[0 0 0 21 

[&*©&»] ifi¥, («T, LCDtSS 

m liy-KT'ntyt, ^-yt/^vifa-^, ft 
MTV> /J^TVlptJE<flJffl$n-CV^5, rftP>© 
L CDteft©<Mjl*©^b£iWrr5r tK-fc 5 *jj*fcfT 

Sitt^i: ©ifi^-g-fr*!:: i5*S, «A©*Bfe#«r 
«JBLT*©«&i:j8iil::J:6#itU *JJ:tf*Afc»!» 

[0 0 0 3] «*»*i**-¥-«ria*-frfc*fc*«fe*ffl 
^fyF^TO^ (TN) iLCDtJ)!), KS#} 
ft, TNlLCDIi, *V *£«*** «JH»«*lwT, 

*4<fct> i#©fflift«£ffl^ 

»ifcI:©lt?*£ftaSii*aM6V*4£©a*U:,fc »> % 
TNSLCDIiftl^ffij^t (CRT) ©$:iH£tt*%£ 



4 

[0 0 0 4] — «*Offi*»*rflIfflLfcLCDx *» 
J:U«a*KO^I«Jt»iR*«r«»UfcLCDB:, fctx. 

fc~©ttlEBHSrm»R«li-e£ C 3*5 P CfflttA*i± 
IGH*fi*fflt»5LCD*1?ji»5. rtV?3©LCDIi 

aoi±«^«:^*v *©•<?»«***«< 
[0005] ua»u roi^iLCDit &AJBJP&- 

/M*it©#^i25!i«rt>o=v*xy y*tt©*6\ A*f 
*»©*&©'>* y*/w»*rt)fc 
rrofcft, r©<fc?&LCDIi, S5V>K»«£E«r® 
ft) ©#V^**^©J^ffll4SJiT-*)ofc 0 

#ffi£T&A©#*KWS*L<&*5fcft, #«a# 

m&tt^MSttiwt^y f^4i:tuj5. r©t* 

ttA©#-?«JW«*L-<**5*fr*\ «#^pp 

z<oxv\z^ ^©RiiDm^-sii^tti-t^^y 

[0 0 0 6] i£S©ffite£&5flJELfcl&©LCDIw, * 
««»S^©^tttt«5KS:^«¥ Lfc N n »A Srffl V \ ft 

(-«:('DSSl3*i:V>5) ^j»**3a»ii±o**a* 
#5¥fk«:fflV^LCD*Jli!6*il-CV^ 0 Uj6»U - 
©»^-»c*iV^-Ct±^©BBa*5fc5. 

[0 0 0 7] 3f>(C, 03 6 (a) 1^1" i 5 
1, 2ffl-e»5«F$ixfc5j<y^-3t*3t#ft©*7 p 'fe/l'Sr 
»*LT, r©tp{^A4«rltAbfc*7 p -fe/^«it. 
JaiVHse (b) ic^-f-i 5 l£iNMfc#y ^-5© 
IBIw*A6Sr»*3*fcW6«#J>-»—*Jtfirfflv^* 
»att«r A ft 5 LCD Jht^So 

UJ»U w©i5*!l5^T-^ftSLCDf4, SSife±*Ji 
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*>?>„ *fc, ^^©^sk^ttl 

iM:IKtt*T*A©^EWa«*L<*fc5fcft, ffift 

5 , CJtfcj* L#»SUKttfc*J «■ SjKfi^^f-iajiJ £ fe 5 
(fetalis *r-k^rtffifcdstt5**^E 

5*5, r©rttt:^w3t»aSrS»5r iiftU, H 

t , **©«<E»«rfUfli Lfcte© LCDi m«t«niB^ 
foofc, 

[00 08] X*lta.3*&¥ttc£l,T« 2fe©«®# 
*tR©*Etel8V\t«* ©#Gli::«*$H-*rEy(l3tf<& 
i dmBft^&l-Bft&SSrfr^ wtvfeSrrtffit U 
"CiMb **ytWBtfctt* r. i t3|iP>^ 
5o L«»U *»4«tf*fcElfc*Bl#l«0 (fci*tf? 

ftv\, 

[0 0 0 9] 

ft<, W3< =vh7^ hJt*sffi<HIII&K:tt*u 
*TlCV*Hft&*jft0LCDttMHN&r&*Bnfci- 
[0010] 

[KSSr«?^-f5fc«)©*S] #$PJ©LCDIi, ft£ 
ft&^o, ft§i@:tfct^3fe#SUfclBi -CMOdTO&f 

6 -f L C D SrKifrf 5 r i: # S«lft-e t *> 6. 
[00 11] *J§i©LCDB, *J-(6]Efi§lifcmffi# 

#«R©^*< it— *«>**»4% ill** 
t^*tji2:v^Sli5>cOife>Sr 50 ix m &LT i -*-53S«ttgBift 
t>j£v*»#©«* 50 /it £JlTii-*****|c»t^fc 
ft 5*« Sr # U T * 0 s #«IE« S *b fc PfatK IB K S8V ^ 
T, '>ft<it iB*fei=.H*rto— »ofi*-ei»«ft 



(4) 

6 

fc*i^«#©*KrSiU *H^Efi$ttfcW*«©«S 
F^I^SrD i Lfci#. D^S/2 ©H«a«Wfci**fCV* 

[0012] iOLCDfcfc^T, fSSSttm^STPniD 

^SffifiiBj£4&a»e>ft5£i£ft«i-*-S. JtfKd 
E«$*tfcPI£«HK:*J^T, r©M£«H©iifiifc& 
#fclfc#L-C»»Mt*a* i®^rt(c/>ft< i 1> 2*W« 

# 5 ^E W -C *> 5 r i Sr t i" 6. 
[0 0 13] #ftEfi$*Ufc'>ft< 
it-*©t*tt*»*tt, *tiKv^«»©«** 30 m 

■ettft^^H-^rtlfcEJII***^ hElplfclSie-t- 

|6]©XM*S£fl ( 0° ^6^90" ) it, 2&©g*£^ 
ffi Jb X- © y V Y ft K £ o T i& A £ a = 7 * - A 5* >f 
20 * hE^JS-SrSJ: 5 left* 5*^^^ h:ft£<f> i U 

©ig\ iKA©^* Ma>tf5± 6 + 180° $.tzl-i±0 

- 180° -efc>3, */5s± (e- 180° ) ©it, mea:? 

[0 0 14] Sfc, **MOttOJM*:«iL-C, »^E 

30 E, ^±t^±S«©^-l^m«:SBSr#-r5iti=&FE, Pi 

SB-C-fe54i«rS Si L. '>ft < i t«-li*fe^R E, F 
E ttJ&ix^dSHSg© ifr. *>T?.«ftttl;:t>i odofttf? 

RE-SS-FE-SS-RE'SS-FE'SS-- 
i s s ^^A,T-R E i F E ^^S^HS^Eg^ttSBrE 
J^Rift5«««itr*>5^ 
RE • EE • FE ■ EE • RE ■ EE • FE • EE 
i E E 5r^A/T-R E i F E ^^SliffilcEB WE 
40 ^ift5m«ffiitT*fcS*\ Sfctt 

RE-FE-RE-FE-RE-FE-RE-FE-- 
iREiFEi/65^Sldi^Eg$n5»rffi^ift5 

jg-r5^-S«:#L.T*3t9, aft©*«±-eo**^E 
?lJ*l»l©^M^^0 ( o° ^0^90° ) T'fc«P. 2ft© 
mi±fOf/u hElflJfc±oT«A«*«hSr3.=7 
t-Ay^^ hE?iJ$-fr5«tpt-**5-fe/i'y^^ 

so flntftvvifcffi-e, <t>tf±6 (r h^ift^tia 
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DONI+, £|el 9 ©!$-<!: -f5o ) oi#, **©y-f 
* f^a)fls± 0 +180 0 ±e-i8o° -e&9, 

0tfS± (0-180° ) ©1$, ^H©^* h*S w*S± 0 

[0 0 15] ;^HKifft>SttAttJft«^J:lNgA& : 7- 
lE^t U-Cli, &A*&j*fttt:£*fcttA©t&S*5ft;frte 

»+**ft»-WEWl4, ^©^v^/wh^oHSr 0.5° 

.-e*>*ai«iai«ii*»e>*5«*»-?E5ii*fctt^i'^i'h 

£a 0 t5S*(C45° «±90° *WC*>5, ^oiTSS® 
^W^P ]•*©»« 0.5° KT-e*>5, m^^f-^Y 

*5 v >-fix*»o- 1 o©jss^ia?!|-efe 5 £ t £ 

[00161 **M^«to5®iS«igl*, lSi^ficom 
££**«£■*-$. $t>lw. it^-*oWIB 

[0 0 17] *38WOLCDtt, MS«ffll»lw«ffiKPB 
D,fc9M^a&£W^5mi^-£?SA£-li:5;6>, 
«*WHDJ:*)«v^fi«r«f|BlfaH»©**< irfc-* 

ttnommmv o.9~i.i mr-h^zt^mmt-r^ 
[ooi8] ^mm<om&m^mm^ lcdcw* 

«:A*«-5*«£, COAItSftfcWTjteSrLCDKlT 
MfPSftfcfcwilfT:*!*!©^ -* 

»I*M«6t^*oT, LCDi L.T-tizfc©#«f! 

[0 0 19] £tblZ s ^PJOLCDSr 2£LhfflV\ * 

£tr£3te£ftfcJFff*fr.\*tt-5a\ lfi©LC 
D i;:2fi«±© # y—7 4 >v^ — Sr*ffi-f 5 £ £ K: £ 
0, * 7-m*1-Z> £ t AW* LV\ 
[0 0 2 0] 

[f£ffl] ^BiCLCD ltjK«««*-fc /HRA lw £ 9 3fe 
trMfp-fSfco-CibS. £tT, **Wl!:i8V^T3tSrW» 
■rSWSIwO^-CttW-*-*. *3SH©LCDI*, «H* 
K*3^T, «tt»KHi*»«SWii-« £ ir fc <fc 9 3fe 
aifltttt«:*SlU £fc 2SJW±©«^(6)$ r t >0 T, 



(5) 

S 

£ <t fc <k 9 AW Lfcft£Jg#r 

[0 0 2 1] ^WroLCDwHE^i-fcttS^T-IH^J 
io «£©— Baj£l2l (b) J^-Tc £©121 (b) ic^-T 

TV>5„ -f/i^*,, ±, TaHSll,.r2KtiiWI 

EIU #««©>£«Sm 3 a, 14a £#3S«g|51 3 
b, 14 b*r*IBPii:U l/2l*y*-f 6 LTSWllS* 
So ±x TEftJBIl 5 V 1 6©|S|6l^|p]Srl^C^|n]t 

[0022] ±71*13, 1 4izms.i^M-rz>t, 

LTV^5-i:iwioTV^5 0 o^9«, ttft^o^-A- 
h^lR]*s 2£t±©as^SrtoTV^£ iriciS. ±o 
T> miESrPnADi-Siria^-rs.i 5t-. ^©f;^* 

m^wo^ui^i-s^i-s^^y-tt©^^- 

r^*-/Wj tf^-TSo ) £3g££-£5£i:tf5-e£\ A 
»3feSr«SL$-«r5«lg : Sr#5£i:^-e#5 0 r©i5 

Iw, *ft£*0>*7H»#fo!&* 2«±©gft*Srtfc-B:5 
(Cl±iai (b) ©»-¥-EW«Jft©tt, ttfaifi 

h^^9o° •cfc5*±«sieB?!iibT i t>iBi«oa*«: 

40 #5£<b*5T-#S, r©4i^, ftft^cf^h^^y 
*lRj©g*a-*s 2«±i:/ < c5« 
[0 0 2 3] v^-ftiic-yrj:, z.otoizm&ft+Ain.K. 

[0 0 2 4] C£-Cft©«#Sr*ai-Ha-t-5)fc©lc 

so tt, jmw*u<omi>m*to&<Dm«:skv* imam 
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©»&«:H2l::J:0!Mii-5. 02tt*^l^l^fflV>5« 

ffi*j§©-Srffi0T?ifc5. H2fc:ftv*-C, ftt>33v>®# 
14 E sffcO, C©«#^a5&©tt#©&§Sfcftfc 

WHS 3*1.$. Es©*JHME*«Ev© (2) 

1/2 /2 **|C*JV^T#S*K*MW-C#*ri*^*»o 
fc. iotEs^ (2)1/2/2 Evi6^5##t/it), 

[0 0 2 5] *»WI±» «ft«T3-=7a— Ay-f* hB 
«WMWt»trt>oHiHttBEo#*Sfc 

p.j-Lfctw-e&s. r©fcA, ««© 
»/j^««rtiw*«#»f*j»m#»«r»j«bs awn 

[0 0 2 6] *«9)«>ff JB«rR9)i-SM«j:U-C, ^ 
hEW-ov^-ffc^S. ^f-fy^Kfl©^ 

»oT**$HPJM»MfcA/-eEfo$iT,5. *y* 

»A(cM^A(£tKi^JIM^ttJFNi Sfc, BU©E 
|6j»a©*«fci: L-tEAE*£«l:3MH-&£tt#;fc 
&&M\zMl.XMit%E%ZtzkZ-r£Aflijii85° 

[0 0 2 7] Urt»U 2S6Ktt£ftfc©Efa«yiK:*5^ 
•C, **^^MttElUIIBSfc¥fTfcElti*#i»«©-ett 
*<, 113 (a) ©±5fcEtoKlr*-*fc'&*«IiSfc 
»UT?vH»ElfOK±9, fe5Mt©Mao t?fi#± 
iSoTEWL-CV^S. :cfl«o 0 124(9 4 $ HEME 
•CJK) i~i5° T-*>5. r©*«B±^*3V^-CS«iii:gf 
f5**^-T-©**lLAi:©*i-Aoo tr^v^h* 
iv*5. r©<b#, 03 (a) lw^$n-5 J; 5 fc, Wi& 
»fStiLAroMHgf ±a*ofcE«*r y -f-i y 

t-TSi:, EW£ftfc«A£*M«rttW± % 0 3 (b) 

[0 0 2 8] 04 (a) OflTIi, 7nVHIf^ 
*>±£«1 1©»T-E?IJS:F (H&©£PP) t«S±5 



(6) 

10 

tLt, yTSS1-^fc*,T««l 2©$H^E?iJ£R 

mm<D%.m) kftzzofc&ftfiiim&Litw&x-b 

0, #E^J»a«¥iB±T-i&fr|6]i-#:b*> 180° A«£ 
^fofcl^T^S. r©*^tc*jv^-c, D 
ft£#b&^±5ft^tt^S;frttas:E©^7M s/^iSt 

^MIS04 (b) ©£51::, ±SSl lA^Tfi^l 2 
CUHtT, %S12 0©^$^ft(-t37toT, — JSEfro 

io ^^--kE^JiV^V ^3fe©LCD©S*W^ffi^ 
r©«^©LCDT'«, iSd,Jgfc:Wffi«ffiy± 
©«£E-tJit>-fe>ffi»)«E*SfnlD$ix5i:, 
«©«*£*■©«< *|6]fcS(S CTEfl^MtfH 5 © <fc 

[0029] 0 6J40 4 (a) ©ftf&^k, ±S« 1 1 
T*«12£3e (^90° ) ICofcft 
»©»£«:«* LfcB"C*>5. :oiS©^fflE?l#a 

«t*£EI0 (BI+*Bi©ia(E*l«Q) KM C*vfcE?U«r £ 

* B&IHJ! C^fca.= 7*- AE?« k Pf .Si i: , 
r©#£\ r.©^l 0 §rrL-7^-Aia?ij©y^^. t 
V>5 0 *>#*IC&£ft#fT-fc5ST-LCDttr©<f>£ 
90° ~ 270° k LfcMC;ft,fc3--:7;i--AE?iJ4TLT^ 

[0030] 0 7fit<M s 180° © S T — L C Dl^Sott 5 
PP*D®£ lr 5 L C D ©Si@ ^© Sr* U7t h © f 
i©E^e>x ST-LCDJ4<fc5«JE, oS9« 
«S«EEVth«±T-SiS^S:A(«lc^ft-f--B r t k 
r©C<t^?j, STS©LCDf*Siffifl;iEWT©SliDm 
ETt-li> Sffi&WAD©*m£i&V^^E5iJ«r& t^:v^ 
•5t#X.P)tl. :©ST-LCD©± ^ I^bI©SC^ 
^d590 o W± 270° j^T©LCD©^T-E5iJ*^i-5 

AD«JE#14 (@7©M) KdoV^T, *©»tt©*«Mt 
Sr-«:WI-tt> Sii^90%i 10% i: /,c5RliD«ffiffi©M 
^Si®*90%©En*P«JE©ffi-Cf'Jo7tfflvT'*-ro r© 
«^©LCDTi4, *tjaiLfc«CtL©^V^^7^— A. 

mq<Dm£kmmzm&miz.mmmi££k±<DWj£tff%ija 

«< *rtlK»CT**^M*<H 5 ©E?iJSrSCofc i 
p lc*fiK:#L-C«5tf*it**lRlfcEWi-5. 
[0 0 3 1] H6A»feto*»5J: 3-~y*—J*&¥\ 
oy^x hA*«±S«©El*iF©»A^© hu- y 

©y— r-f v^SR^Lr *T-©^aSr*UTV^^ 0 
li, H6©J;p|r&illi9Sr+fl k, 08 ©i p lw*Hl ►) 
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[0 0 3 2]-*, 09 (b) ©«fc5fti£ f l$H L ©E?iJ 

t^Mvhi, c©£?ftE?iJtt, tfiaitfc@4 (b) 
A«»B9 (a) ©«*TiciH*fnrf**-e*s. 

[00 33] :? LfcdHWItt, ±TS«©#*E?U 
F, R^*l$3lwfct), 09 (b) ©£51-, ^E^J 

*Ii*d©tAd'/2 -CS 
Siii«Tl:4ofci TSS^roypf/H^a 
0 (dS5*T'j£©^tfl-ffiV^TVK i 5l-*o-CV>5t 
O-Cife*. -rftfc>*>, y-^^^^SR^LF , Lr tfS. 
V^figU hV-!)V^T F , Tr #£v*lcNgft 

EjaJiv^. 

[0 0 3 4] ofd, rro^yu>fiByiJ^lft5EUfc-3-= 
7*-AEJIIRJ«. ^CHSrJ0x.fc«itSr#5rt?S:# 
x.5„ 01O©J:5I-, 06 ©J-^^-AE^Jil^C 
<±S&1 iroEl^Ft*M,TTS«l 2©ElR]R£r0 
fc* WSE* U fc^ffiT- :/ W E?'J 1 1" £ C i £ % ;L 5 
t, 010 \Z7F-t-Z. 5 ±Sffi 1 1 ©EIr] FOhv- 

t r i©4-rA*-e«»^*«tlc*fCv^*rt#w**6 

*>5*»fo, ^WEW^zKS.LB (6+ 180 
° ) ift?>, *Hll3{w<oSrtSt <ott^X*»5*^, * 
T'WEyJS'-l'* h^ti»Rli-tO*^t?&5 (0- 180 
0 ) £ft5. *fc, 01 1 ©J: 5 * 
Hl»)JCo)Srt5ix coJiAT&S^Pj, ^TWE^y- 
-f^h^toRtt (-6- 180° ) iftU, Ka>£ 

Ltt*©*t£-Cfc5 (-9 + 180° ) <!:ft5 0 
[0 0 3 5] r©<fc 51-01 0, 1 i oi^-eii, xzf 

WEyasM"* h^wi* (± e + 180 ° ) t (±0-18 
0° ) © 43 9 ©y^* Hfc*©v*-fit;a»«:4: 5rt« ! 

T-#So W±©i5lw^yu-fE?«lw*3V^-Ct), 
^-AE^©^* h3</>©+ 0, -0 I'ttJ&LT, 

[0036] 010, 011 T?fft91 Lfc#coli, — 7 
*-J*V<<* hE#!«r£*fcS£-©S'^ * h:fc<f>£#x. 
Sir, -t*veii* = +fl, -0 iftt), 3 0ri s 018^ 
90° ©<Effl-C*J*, <MS±0©££«Cft7t*:7*WE?iJ 
€rHa-f-5l-l4v %<Dyj x bfimtfZtiZti (± 0 + 

i8o ° ) , (±0-180° ) t/fimrf^SLiv^t 

| 0 ±180 ° | =90° ~ 270° <fcft<9, Z.<D*y<<X hfi 
fifths T-LCDWllffl&ir-gci-S, oS9> i 
Cftfc^^WEWfcot, i£3fe©ST-LCD©y 
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JXhftutf (± 0 +180 0 ) t.tt\t (± 0 -180 ° ) 
tft5 0 ro*J**«*36MO L CD ©Siro^i: ft 
5, £5 Ufc*7WEJItt, ±TS*S^ffiK*5tt5f$ 
*£*©«< #W (^Wvwf^ffl) iglg, 

fc*!ot, «EE£3l&DLfc£#© 

h*|p]l-tt#-t-5fcsb 239 feSCil-ftS. -©fc 
ft, ^ft«^7js 2i§ip©*r6]i^jD$^rt«^-, 

[0 0 3 7 ] Sttl-MSE^^-AE^J&ffl Wc*§ 

ft 5©-?, &*mm±\-± ia<9©^h*iRit^sr 

ftV\, r©fc«>, ttA&?£ 23 9 ©^faK^ 
©§OMS*fcJ:$i:, **!6«©«t«l«Mfc iott 60 

[0038] :ra±5 fcildflWl, 
/H^fad* 23 9 tftSt©!*, -hi-g©*:/ wf E?U© 
ffi, TIB© 2iit)T*>5, — oHt±T&K©7V3vi'h 
3a 0 ;JS*(-90° ?fcS^ft£itiEi«]©ttA£?E?ll 
-efcSo r ©*§£-, jKifiiififigfet UTtt^©P«^* 

30 fll^Wipt' 2o©^^Fjft5^*«lfSr^D-r5 

•Tftfc*>, ITSSO^Uf/H^ao 2)S*IC90° T-fc 
•5 r. ir (4, ±T***ffi©**£-¥-li:»R¥B5#to©# 

*5ftv^ C©4&^©*f B ^©^/uh*lRl©eftSH:«l 

[0 0 3 9] ||&ttft©ffii«^;fctt©»f B »J&B>£ffl^ 

r±TS«t?^Bi^©SB:*i6]3i»e>©ffi§ 

©t-u^/p h*r^Sr#-rs^E?iJ (Hll^y KE?'J 
40 tv%5) ©4i^-C*>5. -©#-&tt^h^^^i _ '5* 
2ii9a±^CS, -Tftio^iftS^ 2«±fc5o 
[0 0 4 0] U5»U A©fim^*+i©»Blffl^Sr 
ffl^Tt, «ft»-?i«*ll*l*l (90° ) A^^fflVN 
T, lTS«t'3=7*-Af;i/ hE?iJSrft-f-«^-li, 
iSiSds ll:4otLtv\ *^EJ©*f^-Cfo5 0 
[0 0 4 1] r o Lfc*^PJ©LCD©^EJUSr«^: 
WlC^-t-,!:01 Eroipl-ftS. w©f^Bl^©«Ctt 
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4- (4 ' -n- ~.^i/n=f-v")— /K tz t X.fcfS-81 1 

-4' -(2->f/l'yf/l')-f7i=-;K 

10042] 012 (a) iO^01 2(f) ttiTXS 
11,1 2©«ffi©$ii#*©iafa:£ft:fc<fctf:/v?vU' 

h3a 0 ^H-T\ Ld»tffiiPa5HHC«C*l,©ftV^ffii 

©USSr^-t"©"C% 012 (a) ftv*L.012 (c) (1 
SffifcMlS©*^ 012 (d) 4V ( L012 (f) 
fi«£EEPJD«POttffiSr*LTV^. iCT% 012 
(a) *Ji0112 (d) l±±T»R©««»** J * U 
< ^[IIJlff^faf£©^flllW s Sl^£;fa'5W®£^LTV' > 

ilJPd©*^* LT*S9, 012 (d) li^-Ti 5 I- 
tSl 3, 1 4{ctt2gv 0 ^^ttBESrPPJOL'Tt, *© 
tt«l4aet>6*v^. 012 (b) i*T*«i2ro«ffii 

SKi l l "3 l4H*<r*W»K:»rtU 

^«*«*®Jg<t Lfct©f, *BS©«ISl 3, 1 414 

[ 0 0 4 3 ] ttJEv 0 trBHUH-* fc» «§©tt£©-f*i. 

012 (e) ii^-f-i 5 »C N ^Mttftttft* 1 
[0 04 4] — 012 ( c ) ST** 1 2 ©ttffi 1 

4 u msiiiwiu ± 

mmi 1 ©»#©** 1 siiBWMMaKrtu 

#l4*Stt«fS$<!: Ufct©-C, *B£©«*1 3, 1414 
fc««HMsfc#fl5L-CV*$. 012 (f) ©<fc5l-®ffi 

v 0 stemo-*-*^ nm<Dte£.<o-fti<Dit$>\c m&m 

l-«t#J«^*r to«|Si*siDfc ■) , 0^©£±jJ5 0 ©^ 

MCKll'#i4*l«ftt 1# 9 ©Klltft*. r**>t>. m 

[0 0 4 5] *H16M«:^0 1 (a) ©i5 

fc, ±®ffii 3&1S&©;* h?>r:/!R«fttttti 3 a & 
1 3 b^UT^fflffitEtLfct^^- 
>-t U HMfi'Tttfll 4&1S3&©* h 7^ 
§15 1 4 a 14b^ LTSSMHSfciBB t fc 

i ft lbmffi£te*f fa tic, - 

^©«tii©^fl:tt:gl5 13aJfclil4a #<&#©««© 
1 4 b 4 fctt 1 3 b fcMfa-tz, i p dgfcffl 

U H*©± 5 fcSSfcflWttfrfei 



(8) 

*m^<t ©^»-CfKSE^I*^P*«it * 9 . !>t-^7 

[0046] -mmftx-mm<Dmn#ut#nm,fr&i: 

»c#§iJ£;h,Sd>e>, -®^rtlc:#»©'7^--/i'7'0* 

io 30^m -Cfe5©T% ^^^©^#$i&r©fie©giH 

A^WI-»*«(*:B5©St-ev^^©i|iBS:50 
fix «T, £V>SB#©IE$r 50 *t m «T 

20 [0047] r:t% *5l0J«P|iiP^ti-5«^©*i^i- 

iot, ffif B ^©{g<^[6]^S!l«LT^5©-C l , ±T 
*K©^u?-A'haa*<*L-V*r. £i*a*L<, 
lilTSSro/uf;^^©!?: 0.5° VXTte.-tZZ.il 

[004 8] 'fc&mz&Zt, 5»ffi?l 

fcfif&iSfcfcs ^iS*(4^5l€©3.=7*-Ay^^ 
hE^JWTN-LCD^STN-LCD, *^-v>=T* 

30 ^So-C, **W©LCD'b«»t>-cav^#Jfi**r#6r. 

[0 04 9] * fc, *38M ©LCD 
JlJ^b^ioTJtSiS^flStJtica^li© 2^ffi^#^> 
©T% «^yt^#t4lr t ^ x J> 4rdt C*V >, 

[0 0 5 0] »S©«C^« ( 0° fe^tf) © 

I^Kiot, f!tr»©«*©«i|L©^-EW!Rli©»* 

fc«U «Cix*«r 270° itJtTc 

«ffiEnJD«ffi©^ j f-ia?ij^p' ; ey— f5ii««* 

$-fr5^<bi:/j:-5©t l »4t<^v^ LMoT, *^ 
PJ©LCD©»f B ©gCtlA« 0° frV^ 270° 

[0 0 5 1] Sfc, *»M©LCD«riiCttA 0° T*f^ 

¥If#x.t±TSST^-*lR)-Ci!)5) 
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Lt, ««OTN-LCD«J:!lHlfc«iMtttft1l5 
[0 0 5 2] *fc, *5§B^(DLCDI*, RAJlOJfclftiL 

ttfcfctta****^ e^HEftK: i o TUSH'S £ £ *5 
T#5. 

[0 0 5 3] ot'liff^JlSI^-r^B^OVKo^ro 
HJ61|g«0>LCD©m«*ig> *H=«yrJ*it£B 1 3 

(a) i»f>113 (c) , 014 (a) ^f>il4 
(c) &£xm\5 (a) ^£015 (c) fc±»JR91 

•f-5o 013 (a) , 014 (a) 33,i;tf01 5(a) 
ii««*igro«BSSr^i-^m0T'fcoT> 013 

(b) , 014 (b) *5£tf0i5 (b) timmmm<D 

«HS**-r»fS0s 013 (c) x 014 (c) *5£V 
015 (c) l±m#«rPniPLfc*t«iT-W^S^E?iJ© 

[0 0 5 4] *fc, 01 6l±f»*«8roLCDO«ig5: 
013 (c) % 014 (c) 33±tf01 5 (c) Iw^U 

[0 0 5 5] £0(':fcV*T, JJy i? ±.T<T) 

ssi i, 1 2<D^nmm\^n^i\, mm^-om^* 

h^^Ro±Ttil3, 14^126^^5. *£PF 
I4±**l iro7t*^^*(pJ, ^PPRIiTSSl 2 ©7 
tfV^*|ft*:*U e lifiyS 2 1 (013 (a) ) 
a»e>±T««l 3, 1 4l£*ffi«rEMlDL;/fc*fc£C6« 
*2>i»T-fc!K Mtt-t©l*©««B^-©B5l[Sr*-*-. D 
L L fc * * t TV 

[00561013 (b), 015(b) ttlib^T, ± 
S£l l«*»f>»K«fell»*lAlfcftfci*©±««l 3C| 
£FE, Tlfil 4roiBS:RE, i ftfjCOWKPfl©^ 
*iSrS S i-TSo $P>t, 014 (b) Kifcv^T, ±S 
«1 l«*»6*S***rtlKJ!.fc»»0±««l 3tfST« 
mi 4 £fi*&*^»£<©IB*FE, Tm«14j55±® 
Si 3 <bfi&fc&v^&#<D*s£RE, iite>©@«©S 

ts^x-hmwnmm 

[0 0 5 7] $P>lw, #3S91<£>01 3 (a) 7^01 5 

(c) , *3it^01 (b) tt&<bl3ftil«>&?E7f*Sfr* 

1 0*tf><£ ? lc±TS«Wt?^tmS8 

gRiSHV^*HR]U ^oM&St-fcsV^TlffllEgttSBi:* 



(9) 

/6 

«ffi«J&£ TA^j i3£*i-S. ) „ 
[00581 013 (a) (c) £01 

(b) fcJfc*L-C*>*»5J:3fc» *%PJ©«ffi«igti, 

01 (b) TAiPj QWMIJt&tfU 01 3 

(b) fcaWUMttt, ±T«EWCW«|Bi: 

SVliMlBlL-rv^SB^ (FE^RE©^) ©ffllC 

#) fcRttfcWBtfiBfcfcoT^S. iot, znj:? 
Ii@l3 (b) |i*i-J: 5 lc±T»«©««#?ig<D»iS 
io J&fcdS, iWfEFE • S S • RE • S S • FE • S S • R 
E • SS • FE • S S • -k\,^izmX-S&<ILX^Z>Z. 

[0 0 5 91 014 (b) fc«i-t>©tt±T** 

IBTi»«aJi**«»*«EVMi»KabTV^S»» (FE 
^RErogI5#) ©HfciTWRifcSMMIJirfco-CV^ 
i/iofcil?, (EE©M) SrKrtfc««*J6fc*o 
T<^5„ iot, i(Di5{r0i4 (b) iw*i-«t b \z 

±T«KO«*«i!i©IWaS»*t*^ Mf£FE • EE • R 
20 E • E E • F E • E E • RE • EE • FE • EE • -i 

\,^izmx~&mLx^zz.bfrb&±±. 

[0 0 6 0] 015 (b) 013 

(b) ©*ffi«it©£«Tfc 9 % Hf*¥ffi#ftT-©tt 

5. osy, 015 (b) izTrrtmmm 

mvx^zm&om&mm&m^ftttoX'ibZa mm<o 
mmmi 4<DmmA*imLxh%*-btizi!)h 

30 xttmmZGm-fZ. r 5 Lfc, r^H##A^-j , 
«i»*w«v*fc>»*«* V74 7ik<»mk*tii\,x^z>m 

[0 06 1] i^»C®x.tf0 14 ( a ) l^*-f i 5 * 

&0¥Bff)JtMtt2aa 1 6 (■)"©* 5 

i>frfrt>t!>-f, 015 (a) Wffi##^h7 

^A^j , ra^^ hy^^A^-J romiSlf^Sr*^ 
Bffl1WO-oi - 5 U7t«ffi«^iS0 1 4 

(a) t**ofcWft*#-*-*c:i:«r*tll«Ufca»e)-C 

[0 0 6 2] rixib, foc^fiitofctfti 

3 (b) fcit;@i5 (b) \C7jk-f t^h##A^j , 
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t«i©±TSfiPI©7 7^^ 
*t*U<ft±i-«. 014 (b) b*i-J:9tt 
tttA^Pj , ratBMtt^h^-f^A-T-J * >"A^J i: 

So ua»u ife**fafca»a»5«#rt£** ee 

«K EET-*-t»m8CSr*1-5^, «ffi©±T£«ffi© 

£fttt$Sl*<|fll±-t-*. 
[0 0 6 3] mmttZA*} s ffi«A^FJ 

b7-T7°A^J >v- (HI 3 (c) „ 014 

(c) , 015 (c) WDL-C^UfciE|B)^iS^) <0 

mu&mmi 7 ics^i 5 - 

[0 0 6 4 j wiratttfcj; 5t, rfte.«-*rrom 
^jft-ffMWtSrtfU fttr* L,fcf£*©RMA 

EWK-OKW LtzZtziK m&Ltz£ 5 icffiia?©?- 

[0 0 6 5] St, Z.tlb<D*ftm<om*<Dm.1r&%f&. 

TV^*:*, flM*IWlDUo<3»tTt>«*$HPtt, 17 * 

diflMv^fi^f&iSASiirS. tKli, ttAJIJE# 
KSSUO £9ftv^fifctfMEI«HS©4>*< 
[0066] 0 1 6 fir. ©#!$©1fEi& 0^1" 5 



5«teSrtor^^P, rt7*-/u-Si*»J £#1"*. w 

10 ©flu &AJfJ?tcfS^±#$©miH 1 £lftfE&AJIrt 
fc&WSlifcftAS** (o* tj li*«Ffl^J©SA) 

SAS-frS^SA^C, 7tSia^«8*#5l^!cSig««: 

± T7SCMBMilSiiottA^T-eiR] C<fc5 jfetS,©^! 
-C-fcSc ^Wefiw^^rol^flSrigM^-arSfc*, «tf 
8E!7*-^«ffri: Lt, IKAJIJE d J; 0 /h $ ^ r. i: 

[0 0 6 7] t£io, Z.V>*?*- /U^«p«:©«lt6Sr#St 
roiU, ilLfcWT-, s&grotef;:, tft, mi 
M*Sfc^«)iwRite,ti5SM (BIKS«^*#JI 

<d^(c±ij^c5SM) i*t>» fwreaniEflF-cttra 

[0 06 8] $t>f^ 018. 01 9*3iT/E2 Old-t 

so ©*^sr^-r j; 5 f-, ±mm 1 3 * fcfi±m« 1 3 *j i 

0«*fi±K:±a*ttiftlMII 1 7 , T«**fcttT««J3 

5, 16j4S^$^?)„ fcfc'U 0 2 0 -mTSftttilS 
SdRSrRft^v^ tin, 1 4itiTOfffti3 

40 fflWlC(4«Stt^©SJf*© 0.9~1.1 ffiflwi-6©*J» 
SUv, mT. -5:roaAI-oV^TSilq-r5o 02 1(C^ 
ti?C, I TO£ffi©»»-*-*frt>*Sl 1. 12, 

TO^i«fls:g51 3 a, 1 4 a £ #3Stttt:gi5 1 3 b , 14 

b©«s*ii4^f^#j$tiTv^fc©. mmmm^m 

*«<i-r.i:*»-e#ii»i, «E*tEPJ0l*©aia*^'3> 
so [0 0 6 9] t<ft©»!|Sf©ffl 
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< , 4oIifWrtt«tW»i:**« 

firs. r©fc*, wjRwsm-cojtTt^ftiscfcftK 
t mm cmtfrm&ft'omft&mmmzwmmMotK 

Alt $ ftfc * £ I? L < Jt*« Bifr $ ft 5 fc * 

mmunnmrnmo o.9~i. i ^ra® 

So 

[0 0 7 0] 

HJfefcl l 

hi (a) \**mMm<D±.Tnm<o/<?-y%:7frfm$L 

m. mi (b) tt«ffi&fc^fa£*fc*A-fcA'<DI&»rffi 
HT'fcSo #7^t-f#fcJ:i8 1 1 O-^olili: 
I TOT*-e#fcg!fl*ii««l 3£fl2$U -t£>S®fc 
K©±Bl*lBt (AL-3046 , 0*^^A®J) 1 

fc I TOf-etfcBsSitffil *©*ffifc# 
SMS K©TEWBI (AL-3046 , 0 1 6 

ZftS-fZo lW*<D;*:t 300 y m X 300 m "Cfc 

TEftJB£i5, 1 6©:^u*vH»Ari 3° -?fc5„ 

[ 0 0 7 1 1 ±.MM 13li lffiSfffcfc^Of* m <DW&<0 
*})-y Virt£t>hftmm$!>l 3 b ZGV-ag20n m <om 
«SB1 3 a £40jum tT-jy^T?^ h 7-< 7":|£fcE?lJ LfcA< 

^-v-efcu, ism 3oo nm m<otp\z. 6*<Dmmui 

3 a«r»J*-*"5. «*H*«T««1 4 C< 20^m Hi 
©S»SSB 1 4 a i 20m m "If ©#*§«SR 1 4 b Sr^MRlT' 
EiU^^-ViSrtL, 300nm ffirtfc 6#©3)t«a5 

1 4 a Sr^jt-tSc 

[0 0 7 2] £fte>««©*«»li±T***«#3* 
fctfflg-cfflst^ojim -f trfc>3 , 

fl|S 1 3 a * fcl4 1 4 a 14b* 
fcttl 3 bfc»B-t5. T8il4l4TFT^^5'fl' 
^T-19?r#t, y-M*2 3i(t*»2 4l!:*«lt* 

[0 0 7 3] ±TEftJ8l 5, 1 6©E(6]*I6]F, RI4 



at) 

ttriSjE©*^X>r S^ifcA (ZLI-3926, 
K) £;fc*U «AJf2 0 ir-TS. r©&Att1S®lfrsP 
(An) a50.2030i:*#V\, ;i©$Jglfr^ (An) 

fc i 9 L C D ©3fc»att£iSS* 5 ^ t & T?# 5. 
[0 0 7 4] I©i5l-Ut#e.^fc*^©LCDl: 
TFT1 9Sr^-LTtt2l2 1 a»e>«ffi&f=|tflO LT«tt3fc 
¥W* (Sii*-PPiD«JE*i») SrSiJ^Lfco «JEEPJD 

[0 0 7 5] Si§*-PPAD«£Eft^Sr**5fc*l^ L 
CDfcHe -Ne V— !f— JfeSrAlt ^■tt"Sil^SrS!l^ L 
fco ajj£J£*«rig2 3fc**-*-. fc*53te©*jtfy hgfi2m 
m T% SiiLfcl^-i?-3tf4LCD!!i^Eggt20cmW < i:Cl 
^fcfcS?* h^*-KfcJ:9&fflLfc. £fcPfr(JD« 
EEl* 0Vtf»<b&*fc 5V£T*li;!jQ£-a\ 5V** 
20 0V£-e«'>$-tfrfc o mjESr'fiPlPUTV^V^ti 

( OVEfrbD) T'{4Si@^iftl80%ir, HSl^MMfrte* 
^Lfc„ *fc, PPA0«JE 2.8VT*ttft/hSii^0.4% 

A»**Sk3L*t«*«»6iifc. *fc, H23^&n 
fe*»*J: 1 fc«^ft3M#ttfct y v-^«^< **»o 
fc„ Sfc, fPiD«ffi 2.8V*5itj: 0VICT. JC&^igS* 
W5eUfci:01?>a:*)±*SU 7msec , S^T* 5 15 25msec t 

[0 0 7 6] *JS^J2 

0 2 2 (a) *3iZJ«ia2 2 (b) tw*|^16M«:*-fo 12 
30 2 2 (a) d^H-ipK- ±«flii 3©#fl;gni 3 c *5 

3 d trmUl 4 C03|t«SB 1 4 afcitf 

^«SBi 4 bic/^-yiii lilI*rtT*it^bTv^ 

-f a tztdU «AJPttW«*A#tt^jE«)ttA (ZLl-39 
26, v?-y/OJU) {z&mCittoiJ^y/i-M (s-81 

1 , y^^s?-y/Otl) *»iPL-7bffiAia^ffeSrfflV^ 
fc, *fc02 2 (b) Iifti5l:« ±T««©iS(6]* 
|6]F, R$r 180° fbU *A^T-Sr 180° «CftO^ 

* yw-rE^J,!: Lfc 0 

[0 0 7 7] i©«3fit!l*iV^TH:, ±T«ffi 1 3 „ 14 

omm& i3c, i4a tfmtt z><&mk , -*©m«© 

1 3 c SfcIS 1 4 a ^ocso^vmffi 1 4 b 
Sfcttl 3 d fc»B-r$**!9*£t3. L*»U flffiPP 
ADI^IC^ C -5 Stm#fifc^^«aH-l§4 L Ttt A£*E*I 

[0 0 7 8] XttffllS 
60 0 2 4 (a) tt*W6«Ki8V^r» ttffiS:tS»(6]$*fc 
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m&±ju<Di%wimm, 024 (b) \t m^^<D±m 
my<f-y&, 024 (c) ii mm&®<DTm,m'<f 

-y^r^-fo 02 4 (a) fcil/02 4 (b) \^-fi. 
y<D^^M \ 3 b <t>gl;g|51 3a^f>/j;5 I TOO* 

5, 13 2 4 (a) *><fcU^2 4 (c) 0 \Z, T 

S«l 2 i: LT=&MiSI-Htt^ hy^^^-^W^W 
mSB 1 4 b tajttSBl 4 a^Cj^S I TO©*i§Sffil 
4*3<tUtTFT^e)*-5^'(' s/^^^^-^J^Ufc^ 

5**K$:ffl^5<, 02 4 (b) ^-r^mm^^-y 

£lO/im iUfc, Sfc@24 (c) K^-fT**^*- 
^14. W«Sl50*sSr 5„m , **mSi5rofiS:10Miii t L 

[00 7 9] rOTS«W«^^-^±lcE(6]^l 5, 

1 6 se-7i 20 , amit^nmsi) wi-ivy 
mmt^xwiikmmfc 7.5^ t^s*?^* (ft 

S 7.5^01 ) 100fi/mni2 5 

W?SS*a^<fel (pgp°o^ ZLI-3926, * >V 9 V 
(An =0.2030) £&#L-C, Ufc TO##A 

[0 0 8 01 roi5('UT#f>iX7tLCDIwTFTSr 
?>LT«E£l$APbTttf(7fc¥4#t!fe (Si§*P-EMP«/E 

ft*!) ^ms^ji i^-r^ffi-cao^Lfco aa^*sr0 

2 7li*-t-o m£E?r^Pt.-CV>/iV^ffi ( OVffr&P) t? 
ttSi@^80%<>;, ?>!5^j®Wfctt&^L7c c 
PniomBE 3.1V- 3.9VT'f4S/hSii^ 0.4%£, 

Kftm&Kffitmbtitco 0^e)B^t»^.j;5{- 

iottffi 3. lvfeitf ovtc-c, /S:#5t«SrSJ^bfcir. 

^>a:*>±^ 13 6msec , AtjT^ U 18msec tffiftTj*V>ffi 
[0 0 8 1]o#*(r s TS«WTFTSr^U-C«JESrW 

KioT^fc. *SQS«l!l*JV^TH:Blln«EE 3. 1V£ 

Bfll £ mm l t v > 5 r. <t asms * itfc, 

[0 0 8 2] HffitfH 
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6 Iw^iSifilPltoafflWtoS^J (ffifo* ODS-E(Octadecylt 
rietoxysilane TlV^—^WW) , fyVSi) 

(jgq°p£ZLI-4850 (An =0.208 ) , 

io aij^ utir^ 027 izTjk^z o \zmmm 3 1 m$m 

02 5 (a) fc±*«Wfi/<#->\ 02 5 (b) lnT 
®S/-?^-v0Sr*ix^Jx^ o ±Sfit UX^PilSfgB 

h 7>f 1 3 a <b r ft i >3 *BJfero*3j[SSi5 

1 3 bS:*Biig#»-^Ufc*ii«fill 3£ I TO^°^ 

±£«»^«[«gp l 3 b «t t) t>iliS5ro^*mSI5 1 4 b £ 
20 %1-2>m%&l 4 a §rt.oT«ffil 4 t TFT (&r=L 

(Sig^-fPiD«EEfti^) SrSiJ^L-fc 0 0 2 7 l^-t©* 

[0 0 8 3] «ffi^^PLTV^/iV^Hi ( OVPPiD) "C 
30 llSiM^*ti80%i: N BHSV*SiM«»tt$r*Lfc. 

PPiDttJE 2.5V- 3.3Vi:^JS0lj3«±lC{g;®E^T* 

l±^<?i^ofc 0 PPiDttEE 2.5VfeiTJ5 OVtl 

-C, ^jiS^a^Lfct i53:^±^«3 5msec , tLt> 
TJJS » 12msec i: ffiftT jSV ^tt^ftfc,, 
[0 0 8 4] o^(w, #3llg#JroLCDU:TFT£tf-L 

[0 0 8 5] 

02 6 (a) li±Sffi«1£^^-^> 02 6 (b) f^T 

M^S(cK^^ h^-Y^^mSBl 3 a t*3ScmSBl 3 
bSrJgfigLfc*iimffil 3«rl TO©^-^y/fi 

«J h7-r^<D3SE«Si51 4 a t^««51 4 b*&tt& 
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5*S«*flH05. ±T«$©««H5©<ISJ4 5jta , ft 

[00 8 6] £*l,&©S*«:«^-t\ H160iJ3l3#©& 

o«WllJ*«»fe46*lttWIOLCD«rf»ILfc. Hi£ 
fl|3|H]«©#8s» ftftKT, **lt«K*iH-<5LCDO 

«ft*¥tttt (»a*-fWiD«EiiM!D fcasfcufc. a 

[0 0 8 7] mffiSrSIJOL-TV^iV^l© ( OVgliP) "C 

BttDSEE 3.2V- 3.9VtbT*/>aiS* 0.2%i s HJfe 

W 6>a»*± 5 l=««**4«4tet ]) ->*I4£< **» 

&mfeL1tbZ?>$.1z>±&*) 6msec , Si*>Ti 5 U 18msec 
iSfc-OSvMttfcfcfc. o^fw, *2Si60!l©LCD{;: 
TFT-Sr^LTttESrfWJDLT, UraSLfc**— 

>^TI4BPiD«E 3.2V&epiPLo-3ttfci§£\ lB#R8g 

£ ft/bo 

JHMl3n#©±T**t:JBv\ R]*©#8u Wfftt 

Stf/Wffli) 5.0/im ) Sr^S(«!Sl000e/mm2 £ 

«*Hi-C*38M©LCDSrfP«L.fc. Hffl 
^J3|^^lro^i£, ftfTCIHMfeSrMeLfcj:-;*,. 0 2 

[0 0 8 8] *.fc, HffiM 3 |13«v LCDCTFTH 
«E 3.lV«rRilOLo<Sltfc»&, 10 NfWSigUTt> 

ton © * * -n>um *m& u*cv5£ <t m $ *tfc. 

[00 8 9] HlfeM 8 

02 8 (a) l*nM&tt*tfa£lk1zWi&±/u<Dlffim 

0, H2 8 (b) 14 lB3MWtO±fW^*-^*, 0 
2 8 (c) 14 lB3WI«©T««^*-^Sr3%-r. ±T 

fo<Dmmnmi 3, i4o±ic9%ttiiakKi 7, is 

i LtIJr»S 1. 9©83fct£*6gt«- (fgp° 0 £ RTZ-206, 
SftttJIirU 02 8 (a) KiS-t«/ao*«S:»fc. 

zmtz 0 n&jifcLCD©t*)twtt 
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SJEttiH) *!«mfc*f Lfc. WfeB* 

£0 2 9 

[0 0 9 0] SffifctfrftDLTV^V^lS ( OVE^JO) "C 
BttDttffi 3.3V"?tt*/J>SiMS 0.4%i:, 

±j4SIJ6msec , 5t*>T* 5 1) 18msec tffifeT jSV^£:# 

JMfc. ^llli^fc^Tttl^iDSff 3. lVSrEPiDLo 
[0 09 1] Slt£#] 9 

*©Mfc«*±fcflWr*a« 1.90 ©SJfettJfe^ (MSx 
% RTZ-606, 'ttttfbAX^R) /<-3-hLt 
l.Oum ff*©a3fettJiSr#i-5*«Sr'l§fc. r©S« 
«:fflV^Tiafi«4i:|SMi©**, ##T-LCDSr^7t 0 
#5>iXfcLCD©«ft3fc*1«t (aa*-BllO«BEft 

9 i-^-r. 

[0 0 9 2] 029 Iw^-f-i o 8 t «»?P«?© 

i^C-f, «JE«Nl*D^©Si@^ s ^]±U =>Vb7^ 
[0 09 3] l 0 

*:<Dmmwm±.K®iftm& 1. 90 ©s*+t«6»« (^ B D B 

£ RTZ-606, Sr^- /<-3-hU 

*rfflV^TH16«5i:|B]«©*tt % *#tfLCDft#fc, 

9 

[0094] 029 iz^k-rx 5 8 i iJt^f^^© 

[0 09 5] ^Ifi^J 11 

1116016 t*i-*«/<^-^S:*-r5±T**S:fflv^ 
*IW8iliiom *#-CLCDSr»fc. ft 

^HJfe^j 1 fcjjH-:frife-eWJ£Lfc. «J6IS*SrH 2 9 
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[00 96] 029 ii^-Ti 5 l~*Jfe#J 8 i mim^V> 
[00 9 7] HISM 1 2 

5,MLCD©lMf1ttt (Sii*-SliDtt£El8l^) 

*2sifi« i i^*i-*teT-a'j^ Lfc, m^^m 2 9 i~ 
^-r« 029 t^-r i 5 icnifefli 8 1 m^m^mti-ft 

kmiWi%\^%.ft>X\^ A*t 
[00 98] MMW 1 3 

0 3 0 0 \z s ±g*g 1 1 ±{c±«« 1 3 T 

SSI 2±fcTmffii 4<sr^j6«aj6i^-rm^^->' 

77^^J*^» 1000 fi/mni2 

ttfelfcll (fSn°p£ RTZ-206, temt&T.m$L) 17,1 
8 />'-=•- h UTjHS««ffi^fiDflffil-tt±ff 

&ttTLCD&»fc 0 #£>;h,7cLCDi4, HJfe^J8 

[0099] mmwi 4 

031 (a) K*mmw<omm&nMfointitm&±/i> 

©«S#rE0> 03 1 (b) 14 m%m®<D±mi;<* - 
vk\ 031 ( c ) tt mmmi$.<DTnM'<*-y*® 
31 (d) i4*ffiSHiDi*©ttA£?-eai«:*i% -tms 

1 314031 (b) 5 & ITO^tiSrffl^ 

V"fcV\, T«ffil4l40 3 1 (c) tn^-fj:?!- 1®^ 
©*#£# 30 X 40 um X'h\) , >§«;{fcgB© I T 
OjJS 4.5 M m <IT% 7 urn It*577U 

4 yf-syHt 1 * 1 9 Strict- T 1280 X 1024 ©i®3?N£ 

[0 10 0] i©S«©mffi^-v±tEf&]IBSl 5, 
16 (Sn a B«SE-7120., B^t^imS!) (^V'fA'h 

ftoMz&it 6° ) *©*ii«:Hfc*-*-#rti 



20 

raBesjt l,-c«ajmw* 6.0Am t^si^^iia^ (& 

S 6.0jum ) 100fi/mm2 £ 5 J; 5 &5£» 

QttAtt&fe (f£ n p n£ZLI-4792 % 
(An =0.094 ) *«E«pl. ! -C**fc«©LCD«:»7b. 
[0101] #H»#J<0-t?/MS$ro#®l;i. «TldR9l 

t&*vt&X'WiM l &*m&ww&x h 7 << t mr\z 

io S&U,X\<*Z>ZtX'$>Z> B flJESrPPflDLfcgl© 

•eoSMM^EWtt, Wr®J:^^T0 3l (a) % 
■e*tl3 1D©£5M5„ r«0i5**HB^T-iB?iJ 
lei*), fM* h7-f^"*|pi*Ji^©iSS*iPi©ffi3t 

J*»K»-*-*JH*f*tt**^-©JI1if3teH*f*ne 

[0 10 2] ^2lr, »»fWtt»t»5fc*K» » 
HlE«S*t.fcPr**©««IB]IHDS:Das/2 OH«S: 

|C*3V^T, (03 1 (c) ) <D 

/^-^PUOilSStt 7^m T-*>t), *tlRlH$tlfciS 

so [0 10 31S3I:, ffl?BBg©An d & 564nmtcS^L 

*T?fe?)c iHlJfft^-O^ftaa*^, GALE, M. et al. :19 
79, J.appl. Photogr. Engng, 4,41 (14 5 t tK.&X'm $ 

T= cos 2 (wAnd/l) 

rrx% TI4fciL$^53t03SS (AW3t«w»-T59S 

^©5t«SL^)*«An d(c»#-f5 0 *^I6^Jroffif B 1r 
40 /K7)fl|j^T'J4, en*D«EEI-i 9, :OAnd 

( 564nm) &X'X'hZ> 0 *fc±*S»f>li]*r»^-03lfi*SL 

fc a n d <Dm'*±#.<omm t *> * l < a # v » t 

^J-CI4, r*t£#Jf UTygBaJf ©An d Sr 564nml^S^ 
Lfc. CW4 5ti, *%tt^&0ig)btt£IQ*i£ttA 

so e?ij : ®&mmi>foim&& : i-&mtiimm* &mz.m 
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[0 1041 Z(D£olZVXmbiMzLCD\ZTFT& 
^L-cmm*EPAPU-C««**4Ht (3i§*-Ett&0ttE 
AM) SrHlfe^Jll^-r^jSfe-efflJtUfc. M£tt*«rB 
3 2iC^-f 0 flffifcEPAQLT^fcVvWg ( OVPPiD) T? 

ep*P«)£ 3.2VJ^±T*lift/h3i§* 0.2%£, Sffftft 

JE 3.2V*5,fctf OVKT, ^jt^SrSO^bfctr 5ft 
.*>±#*) 7msec , ft*>Ttf* 9 23msec iffiftTri$VMB£$ 

[0105] Hlg^J 1 5 
E[6]I8I£LT, SEffElRlSr^i-iaiRlKl 5, 16 ($& 
£jALS-204-R14, (flc) 0 =OJJ) , St£|&rii«b 

1-4318, ;>< /I'* i^^Sl) (An = 0.1243) £rffl^5 

[0 10 6] *miti&W<OLCD<Dm&MfQMl%1Si.Xfn 

(a) , 033 (b) KSW. ttBEMPPiPttli (0 3 3 
(a) ) -Ctt, «*#T-li-«fcB8l (SffBffl) LT 
v*6. C^ttLTWEPPiBlfcffi (0 3 3 (b) ) V 
11, I TO*J±T*ffi-C»r6lUTV5tr5-(?«:7K'>' 
^fitlw^/u-by^VU, SilCT F TSS© I TOi s 4 
i^ffltf-Cttfti&fMWffctt:* h7-<7'*lRltK3cLfc^ 

fcLCDIBI*, «BE*BUDLfc«t«fc38V^T««^ 

* h?>f:/#fa©i££:#fll::^ttfc£:EK:BWU * 

[0107] *3Elfi«l4, 3?i6#J 1 4 £ R*KHI«f*^ 

16^1 4 £Jfc«LTflU£*WlOB*©£«?9a*ii! (Tfc ¥ 
Ertit*tu-cft«Ei*a) -c*>9, /Bv*fc**fcj**©* 
•Wl^ttfciS! (Ei:»UTA) t UfctO-eW. - 
©ip fc**9!«> L C DJlflfE&PpJD Lfctffglufc^T 
m«* h9>T^*|t!l38J:t«:©il^*rtl©fll*j*»fc# 
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[0108] rci5l:LT#?>ilfcLCDCTFTSr 
#LT*ffi*fW«LT****W!l: (Sig^-RUrattJE 
AiR) *JOIS«ll-*-f*«6-C»lftLfc. a85£i£*£l2 
3 2lc^-r„ mE-S^APL"^^:^ ( ovffr&D) T* 

fpJPttJE 3. 8V^±-C-l4ft^Sii* 0.2%t, fi#ft3fe 
EE 3.8V*5±U5 ovkt, fc^gfiSrSUfcUfc 

*j_h75S 9 10msec, fi:*>T/}5 5 20msec £&»Tj£vMilL£# 
[0109] jUEfll 1 6 

2 6l;iD¥ff3ti$Wa-fe;i/2 7 V mftl^*2 8 
20 &f&X&&\s^Xx.=-y h 3 0t±!3^^ <J — ^3 1 lc 

J9#3;h,S. Wf 3 2*5±Otf^{f#tt!*^1g3 

3 i 5 «** ^ 2 7 A^3 S ftfclBfcH:* * 0 - V 3 

8S s- mm * ft »»& <t m# t~ r r- # s t © 5 . 
^y-y3 i±i'ttSroH^*^/J5T-^5r 

*safc«-ci±** > feA' 3 1 tAJts*fcw*« 5 *>e 

ilLfc^^SriS^i-Sfcftl'ft* WX2 8 <Di*i&<D 
ee^t) (5mm*) 2 9 ^ftTjSf H -fe/W 3 1"CM 

[oho] nt>titz&&wm£km*mm&m^T* ; 

hy^hitfli^ 200:1 irffift-CiSv^ttt'fcSri^fc 

[0111] mmm 1 7 

■CttJfcWiU-CRGB© 3»€5r^tfefe7t2S3 7$rffl 
V^T*3t), i*xSry-<^-^ ? 5-3 4, 3 5*3 

^*$iirx 3tt<75?Kr B -fe/U 2 7a, 27b, 2 7 c i-A 

tt»i-*ri*«pIIBt**. tot, *7-«^/J5ng, 
5rSii$*, aaattJ'flfottftSr^Ri***, ^-f*^ 

[0112] mhhtzi&mm^3m^mm.^m^^xy^ 

so >-h7^hJtl4i^ 180:1 i:Ii!)tBV'I-Cfe5:^! 
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*>*»ofc. Hit, «»TW5V^**S:»fc. 
[0113] g&Nffll 1 8 

±S«tLT, *7-7^/u ; ?-±{r I TOi>645'« 
fc«tt*r»jSLfc, RGBi^45*7-7^;^-ft 
**K*;BHfc«WM4, 5£R*©#iin?LC 
DSr#fc„ £©LCDfeJBV*TJOM*l 6 £GI*©flWi 

[0114] »e>iifcaiga****K««rfflv^-c7A' 

>by*hikl±m 160:1 ir«»TSv^-Cfe5r 

[0 115] 

(*«©»*] WWO*v?4 y^MMIfr&ftSL 

cos, mmmKwmi*i<D-n<D®m-?mnt*&tft 

©KStU *!hlDEB&ftfcH»K0ttmiil*Dfc 
Lfc&t, D^S/2 ©BflW»fc3JvCV*5©T\ - 

"CSS. *©*£*, L-fcv*-e, 
*ltaimi£ff;ilfcLCD4S*&ilS. t<lw, ftAJI 

4U iKftJifcmfffcSUinLfclRW^/i'b^foa* 2*1*9 
VMM <9 »5^iPE5HO»#K**tfc«iL4«t*«» 

[0 116] #3§BJ©LCDJ4, WUffiit* rxh^H 

'»V^BiH4t«jh,fcLCD^ BfS*^t-Ct>**!4 5 S 
*H-3«a©*Vv|fi»TJ£v LCD 

[0 117] roi5*»*tt, HSSfflBR&WEmHI 
««±fc:;: ©©«#**© JBSfSls© 0.9~1.1 ffiFT-fc 

[0118] *xnoKMii«ltBa, < (cftiBStt 
*«*SE«fc±Jfi©LCD«rrt;ffl-*-5ii:fcJ:D» =^ 

[HB0ffi¥#K9J] 
*£©£4S!0, (b) l4ffiaHr/u©»rEia'Cfc5o 60 
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[0 2] *»9ll©«tt*»fcR9H-5fc»&©B^fca. 
[03] ^U^hASrRWrSfcAroH-C, (a) 14 
#rE»&0, (b) HMl&BTfcS. 
[04] a.=7*-ABJH«:RMi-5fc»OH-es 
(a) I4¥ffi»&0, (b) (4»rffiBSE|-C-fe5o 
[05] «EPP10B»flD3.=7*-Ay-f^ hBWOttft 

[06] »=7*-Ay-f* hEH*1ftSW-5¥flWMn 

[0 7] f¥jn*£E£5ft*©nffi*RH^*iiiittB-c*> 

[0 9] xrWEynfcRn-t-SfcabORTC, (a) 14 
¥ffi«&0, (b) tt«Bl»H-e*>*. 
[010] ^7*wy-f^hBW«:tti!i-*¥ii««-e 

[011] X7-W'M^ hE?iJ£R?J-f3¥liB&0T? 

[012] ^yWiB^JoJKS^wPPJDSffiwWSSUr 
J:*«*j»v^*rRMi-5l»iil«H-e*>0, (a) 
(c) ttftEftHftbDI*, (d) *»6 (f) I4«BEEP;!JDB# 

[013] -!WM0LCDfcK9H-*BO-?*>g. 

(a) ttfttHffift©*lftB* (b) ft (a) VZtSttSX 

-x' m^oxm^i-x^-rmm^m. (c) «4«jee 

^10B*©ttilMHP©ttBfc^l&B^ife5. 
[014] ttOHmoLCD*ttfflt5Htfi!>9, 

(a) i-immmm<o&&m. (b) <4 (a) &kstr«x 

-X' *fc»oTj»«LT*-rWiBI»BU (c) I4«JE 

[015] »©|*16«©LCD*R?IH-5H-C*>!K 
(a) f4®ffi«it©&«0, (b) f4 (a) fc*S*t5X 
-X' *fc»oT«»LT*i-|KiBI&H, (c) tt«£E 

[01 6] W©JHM©LCD*KB1-S<E>©-C, «£E 
BttD^©ffif B ^T-©^ffiS:^-riilS0 T'fo So 

[017] 013 (c) K^9*-A'©tt9UH**K 
PJ-T5¥ffi0T-fc5c 

[018] -3Bfc«©LCD«:R9H-5<b©-C, ttft-fc 

/w©Wfffi0-e*><£>. 

[019] teO*lfc«©LCD«rttW-r*t>©-C. ttA 

[02 0] fife©SIJ6M©LCD^RPJ-r5t©T% ft£ 
•fe/U©»fffi0t?fe5. 

[02 1] S^©|ft»J^fMlfcR(fli-5B^*>5. 

[02 2] -!06«OLCD«rRH-t-51>©-C, (a) 
I4«ffi©i^m0 > (b) f4±TSffi©iH|6]*p5]S:*-riiS 
0-C?fc5o 

[023] i ©sii*-Pn*pfflffitt^©ga«s-* 
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[02 4] -|WJ©LCD£Ift9!-f 5t<D-C, (a) 

(b) i*±mffi (*iim«) ©¥S0> (c) armm 

co¥ffi0T*&5 o 

[02 5] ftfero*lfe«SJWLCDSr^-r5t>WC% 

(a) n±mm <.&mnm) wm®. <io «ts« 

[02 6] LCDSrKWf^tO-C, 

(a) ii±«S (*iimfil) » 5 P®0, (b) I1T«« io 
<£>¥®0-C*$>5„ 

[027] mMM3frbmmw7<Dm®m-fPiJum&& 

[02 8] S^ttroJ6^4rfflV>fcLCD^!ftM-r5t> 
<DX\ (a) f±««1*igEBii*ft#^©:|Kffi&lfcW-t- 

5b&0> (b) i*±mm mmmm) <D¥wm. u) 

li TWiro ¥S 0 -C fc 5 „ 
[02 9] HJ£0>J8^ib*;6feMl 2<0Sii^-PnJDttiE 

[030] S«ffi±tc«»i|aT-^^ Lfc^JS^J©®«« 20 
[03 1] -*JS0lJroLCD£i&9H-5k©T\ (a) 

(b) (4±m« (*ffittffi) ©¥®0, (c) liTttffi 
«O¥®0> (d) ttffift#T-<D#lg£ffc^r5l&0t l fc 

•So 

[03 2] HJI01J1 4*3iU!|IJ60lJl 5WLCDOSii 
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$-PPiDflffift^»ffi^Sr^0t?fe2) o 
[03 3] Hlfefljl 5<DLCDZ®.W-fZ>i><DX, 
(a) l4«E«ailDI*©¥ffi«Jt*fc*A^^EW** 

1-0, (b) tmB2Qim<o¥fimz.%-itLm&& : fm,m 

[034] 1 6 \zwtz>®§emm£k&^%im$:^ 
-rmx-hZo 

[035] HffitfiJ 1 7 ICjo<t5S^Sf«f B *^SSr* 

[03 6] &%:(DLCDZmWirZ>1><DX% (a) 
r-fe ^«M»JS©l»ailSHSrSH-H. ( b ) • ttttlttt* y 
^-ffiifrc>»rffil&0T-fo5c 

i, 2 3 #y-=?-, 4, 6 m 

ft, 5 Utt*!)?-, 11 •••±»R X 12 

t»k, 13 ±®s, 14 Tmm. 

15 ±IH|p]lg, 16- TEftlK, , 17- 

-±a*ttl6W«» 18 T83ttti*6»l8S, 19 

yj-^ymis 20 *&fijf, 21 

mm, 22 iwft^ 24 

tt*MU 2 5 ^^/^7^K7y^ 2 6 

->a.y — u-w^X, 2 7 ifcft-fe/K 2 8 

ftftU-^X, 2 9 !&>!>, 3 0 Sj^V^ 

xa.= y K 31 **y-^, 32 SB»g 

e, 33 t^aits-masa* 3 4, 35 - 

^t^n^y^5 7- 3 6 3 

7 afcftjilo 
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